

Plan revision number: INSERT

CONSTRUCTION DETAILS
40 CFR 146.82(a)(11) and (12)
INSERT PROJECT NAME
	INSTRUCTIONS
This template provides a suggested outline and recommendations for the construction details summary for a Class VI well. Permit applicants are not required to use this template. This template does not substitute for promulgated provisions or regulations, nor is it a regulation itself, and it does not impose legally binding requirements on the U.S. Environmental Protection Agency (EPA), states, or the regulated community. 
Note that references to EPA’s Class VI Rule in the Code of Federal Regulations (CFR) are provided in this template. States with Class VI primacy have requirements that are at least as stringent as EPA’s. If your Class VI well is in a primacy state, consult your permitting authority about any additional requirements for what must be included in the plan. 
In this template, recommendations appear in red text. These are provided to assist with site- and project-specific plan development. These recommendations are not required elements of the federal Class VI Rule. Suggested text is shown in blue. It should be modified for each site and project as appropriate. 
Please delete the red text, modify the blue suggested text and provide additional data and information as appropriate. Blue suggested text provides example language that should be tailored to each project. Where noted, the blue suggested text must be modified to meet a regulatory requirement.  Remember to replace the required yellow highlighted text. Similarly, please adjust the example text and tables throughout as necessary (e.g., by adding or removing rows or columns). Appropriate maps, figures, references, etc. should also be included to support the text of the plan. Consider making figures at least 300 DPI or PPI to ensure readability.
For more information, see EPA’s Class VI guidance documents at https://www.epa.gov/uic/class-vi-guidance-documents. It is the responsibility of the PERMITTEE (referred to throughout as “the Permittee”) to maintain records of previous revisions to this plan.
Administrative record: As you review the permit application and attachments, please start compiling the administrative record using the administrative record template. If a final permit is challenged before the Environmental Appeals Board (EAB), the administrative record for the final permit (40 CFR 124.18), or a certified index thereof must be filed with the EAB (40 CFR 124.19(b)(2)). The administrative record closes when the permit is issued. Omit deliberative material. Consult with ORC with questions.


Facility Information
Facility name: 		INSERT FACILITY NAME
			INSERT WELL NUMBER
Well location: 	INSERT CITY, COUNTY, STATE 
INSERT LAT/LONG COORDINATES
Design Parameters and Specifications [Modify as needed.]
The INSERT INJECTION WELL NAME is designed to maximize the rate of injection while maintaining the bottomhole pressure below 90% of the fracture gradient. Design parameters that will be employed during the life of the well are shown in Table 1, and CO2 specifications for INSERT PROJECT NAME are shown in Table 2. Field testing, lab testing, and corrosion modeling were performed based on operational parameters, CO2 specification, site specific conditions and likely shut-in and upset events.  Additionally, nodal analysis was used to perform sensitivities on the tubing size, rate of erosion, and potential movement of the tubulars. The nodal analysis results, corrosion modeling results, operating parameters, CO2 specifications and site-specific conditions were used in selecting materials to be used to construct the INSERT INJECTION WELL NAME.
[Recommendations:
Well materials selection is based on the composition of the CO2 including the concentration limits of impurities, the operational envelope of the injection well (pressure, temperature ranges and reservoir conditions), an assessment of the impact of potential upsets and well shut-in conditions, and an understanding of the phase behavior of impure CO2. Testing and modeling are recommended to justify material selection. A failure mode and effect analysis or other risk assessment is recommended.  The following standards are relevant: 
AMPP SP 21632-2025 – Materials Selection and Corrosion Control for Carbon Capture & Storage (CCS) Projects
API Spec 5CT/ISO 11960—Specification for Casing and Tubing
API RP 5C1 – Recommended Practices for Care and Use of Casing and Tubing
API RP 10B-2 – Recommended Practice for Testing Well Cements
API Specification 10A – Specification on Cements and Materials for Well Cementing
API RP 10D-2 – Recommended Practice for Centralizer Placement and Stop Collar Testing
API Specification 11D1 – Packers and Bridge Plugs
API RP 14B – Recommended Practice 14B, Design, Installation, Repair, and Operation of Subsurface Safety Valve Systems
API RP 14C – Recommended Practice 14C, Recommended Practice for Analysis, Design, Installation and Testing of Basic Surface Safety Systems for Offshore Production Platforms]

[bookmark: _Ref179543643]Table 1. Design Parameters.
	Parameters
	Value or Range

	Injection rate (MT per day)
	XXX–XXX

	Tubing pressure (psi)
	X,XXX–X,XXX

	Annulus surface pressure (psi)
	0–XXX

	Surface temperature (°F)
	XX–XX

	Bottomhole temperature (°F)
	XXX


Annulus surface pressure between the tubing and long string casing will be kept between 0 and XXX psi to monitor changes during injection.
[bookmark: _Ref179543648]Table 2. Specification of Injected CO2 stream. [Modify as needed.]
	Component
	Specification

	CO2 content
	

	Water
	

	Nitrogen
	

	Sulfur
	

	Oxygen
	

	Glycol
	

	Carbon monoxide
	

	NOx
	

	SOx
	

	Particulates (CaCO3)
	

	Argon
	

	Surface pressure
	

	Surface temperature
	Insert range °F

	Isotopes
	δ13C and 14C of CO2 

	Add as needed
	


Well Design for INSERT INJECTION WELL NAME [Modify as needed—repeat for each well, including their individual designs and schematics. Provide this information both for injection wells and monitoring wells. This information is especially crucial for in-zone or other wells with the potential for exposure to CO2 or formation fluids.]
The INSERT INJECTION WELL NAME design includes X main casing sections in addition to the conductor casing: 1) surface casing to protect the USDW while drilling to the injection zone, 2) an intermediate section (if applicable), and 3) a long string section to be completed in the injection formation.. t. 
 [Grade of cement to be used; include any additives and their amounts. Note that if a proprietary blend is being used, additive information is still required but can be submitted as proprietary business information if necessary.] will be used to cement the well. The surface casing string will be cemented with returns to surface. The intermediate casing string will be cemented to surface. The long string casing will also be cemented in place with [insert cement type; include any additives and their amounts] followed by cementing to surface by annulus top squeeze. A cement bond log will be run to verify annulus isolation throughout. 
The Director may approve an alternative method of cementing in cases where the cement cannot be circulated to the surface, provided the Permittee can demonstrate by using logs that the cement does not allow fluid movement behind the casing (40 CFR 146.86(b)(4).
[Recommendation: Add information about the well head and monitoring equipment. Valves, seals, connectors, pumps and wellhead equipment also require consideration in addition to casing, tubing and packers.]   
Figure 1 is the proposed well design for INSERT INJECTION WELL NAME and Figure 2 is the wellhead schematic. [Figures 1 and 2 could alternatively be submitted as an appendix to this attachment to ensure legibility.]
[Insert well design including the casing depths and formations; for deviated/directionally drilled wells, provide depths both as measured depths and true vertical depths. Show continuous recording devices as well as USDWs (if present), injection zone, confining zone, etc. on the well construction diagram. Include the wellhead schematic. Figures should be legible. Include as an appendix if necessary.] 
Figure 1. INSERT INJECTION WELL NAME Well Design. 
Figure 2. INSERT INJECTION WELL NAME Wellhead Schematic. 
Details of INSERT INJECTION WELL NAME are provided in the following tables. Table 3 contains the open hole diameters of each section, Table 4 lists the casing specifications, and Table 5 details the casing material properties. In addition, Table 6 contains the completion equipment specifications for INSERT INJECTION WELL NAME and Table 7 lists the packer specifications. 
[bookmark: _Ref179543669]Table 3. Open Hole Diameters and Intervals for INSERT INJECTION WELL NAME.
	Name
	Depth Interval (ft)
	Open Hole Diameter (in)
	Comment

	Conductor
	
	
	

	Surface
	
	
	Below base of USDW

	Intermediate
	
	
	

	Long string
	
	
	To total depth


Note: The USDW will be confirmed with open hole logs.
[bookmark: _Ref179543678]Table 4. Casing Specifications for INSERT INJECTION WELL NAME.
	Name
	Depth Interval
(ft)
	Outside Diameter
(in)
	Inside Diameter
(in)
	Weight 
(lbs/ft)
	Grade 
(API)
	Coupling


	Conductor
	
	
	
	
	
	

	Surface
	
	
	
	
	
	

	Intermediate
	
	
	
	
	
	

	Long string
	
	
	
	
	
	


[bookmark: _Ref179543683]Table 5. Casing Material Properties for INSERT INJECTION WELL NAME. [Modify as needed.]
	Casing
	Depth Interval (ft)
	Burst (psi)
	Collapse (psi)
	Body Yield
(insert units)

	??-inch conductor
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


[bookmark: _Ref179543690]Table 6. Completion Equipment Specifications for INSERT INJECTION WELL NAME. [Modify as needed.]
	Name
	Depth Interval 
(ft)
	Outside Diameter
(in)
	Inside Diameter
(in)
	Weight 
(lbs/ft)
	Grade 
(API)
	Coupling

	Injection tubing TYPE
	
	
	
	
	
	


[bookmark: _Ref179543704]Table 7. Packer Specifications for INSERT WELL NAME.
	Packer Type
and Material
	Packer Setting
Depth (ft bgs)
	Length
(in)
	Nominal Casing
Weight (lbs/ft)
	Packer Main Body
Outer Diameter (in)
	Packer Inner
Diameter (in)

	
	
	
	
	
	

	Tensile Rating (lbs)
	Burst Rating (psi)
	Collapse Rating (psi)
	Maximum Casing Inner Diameter (in)
	Minimum Casing Diameter (in)
	

	
	
	
	
	
	


Note: The packer depth will be adjusted once the final perforation depth interval is known.

The annulus space between the long string casing and injection tubing will be filled with fluid. The completion fluid will be treated with a corrosion inhibitor that is compatible with the wellbore environment and bottomhole temperatures to prevent the internal corrosion of the long string casing and the external corrosion of the injection tubing.
[Repeat the above sections, commencing at the “Well Design” section, for each additional injection well or monitoring well as needed. See note at beginning of Section 2.]
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