

Plan revision number: INSERT

INJECTION WELL PLUGGING PLAN
40 CFR 146.92(b)
INSERT PROJECT NAME
	INSTRUCTIONS
This template provides a suggested outline and recommendations for the Injection Well Plugging Plan. While permit applicants must submit a proposed Injection Well Plugging Plan, and the plan must comply with 40 CFR 146.92, 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 appears in blue. It should be modified for each site and project as appropriate. Please delete the red text and modify the blue suggested text. 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 before submitting your document. Similarly, please adjust the example text and tables throughout as necessary (e.g., by adding or removing rows or columns). Appropriate figures, references, etc. should also be included to support the text of the plan.
Remember that pursuant to 40 CFR 146.92(b) of the federal Class VI Rule, the requirement to maintain and implement an approved Injection Well Plugging Plan is directly enforceable regardless of whether the requirement is a condition of the permit. 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 note: 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
The Permittee’s injection well plugging plan pursuant to 40 CFR 146.92 describes the process, materials, and methodology for INSERT INJECTION WELL NAME plugging.
Planned Tests or Measures to Determine Bottomhole Reservoir Pressure
[Provide a list of steps or similar description to the text below.]
All casing in INSERT INJECTION WELL NAME will have been cemented to the surface at the time of construction and will not be retrievable upon abandonment. After injection has permanently ceased, the injection tubing and packer will be removed. 
Before beginning the plugging and abandonment process, the pressure used to squeeze the cement will be determined from the bottomhole pressure gauge. During plugging operations, the heavy-weighted cement slurry, as well as weighted displacement fluids, will be over-balanced to ensure that no reservoir fluids will enter the wellbore during cementing operations.
The INSERT INJECTION WELL NAME will be flushed with kill fluid. Kill fluids that will be pumped will be 10 ppg NaCl brine. [If a different kill fluid is proposed, specify ingredients and concentrations]. A minimum of three tubing volumes will be injected without exceeding the fracture pressure. 
Bottomhole pressure measurements will be taken using the installed downhole gauges. In the event gauges are not functioning properly, the Permittee will run a pressure gauge during the plugging and abandonment process of INSERT INJECTION WELL NAME.
[Insert log type(s)] will be run and INSERT INJECTION WELL NAME will be pressure tested to ensure mechanical integrity of the casing before plugging. 
If a loss of mechanical integrity is discovered, INSERT INJECTION WELL NAME will be repaired before proceeding further with plugging operations.
The balanced-plug placement method will be used to plug INSERT INJECTION WELL NAME. A cement retainer will be used to isolate the perforated section and prevent flowback of formation fluids that could contaminate the plug.
All the casing strings will be cut off at least 5 feet below land surface. 
A plate with the required Permit information will be welded on top of the cutoff casing.
Planned Mechanical Integrity Test(s)
The Permittee will conduct a final external mechanical integrity test prior to plugging (see Testing and Monitoring Plan – Attachment C of this Permit), as required by 40 CFR 146.92(a). [Insert log type(s)] or other approved external MIT logs (Table 1) will be run over the entire depth. The procedure will be EPA-approved (40 CFR 146.92(b)). 
[Provide the specific procedures that will be followed for each type of test. Explain what will constitute a “pass” or “fail” for each test. Modify Table 1 and associated text as appropriate.]
[bookmark: _Ref382056123]Table 1. Planned Mechanical Integrity Tests. 
	Test Description
	Location

	Temperature log (external MIT)
	Injection well(s)

	Pulse neutron log (external MIT)
	Injection well(s)

	Noise log (external MIT)
	Injection well(s)

	Annulus pressure test (internal MIT)
	Injection well(s)


If a failure in the long string casing is identified, the Permittee will prepare a plan to repair the well before plugging and abandonment for Director review and approval.
Information on Plugs
[Modify as appropriate.]
[bookmark: _Hlk195178552]The Permittee will use the materials and methods noted in Sections 1 and 2 of this Plan to plug INSERT INJECTION WELL NAME. The volume and depth of the plug(s) will depend on the final geology and downhole conditions of INSERT INJECTION WELL NAME. The cement(s) formulated for plugging will be compatible with the CO2 stream. The cement formulation, including details of all proposed additives and their quantities (%, wt-wt, wt-vol, etc.), and required certification documents will be submitted to the Director with the Injection Well Plugging Plan. The Permittee will report the wet density and will retain duplicate samples of the cement used for each plug.
In plugging procedures, curing time for CO2-resistant cement is assumed to be XX hours. The curing time for the CO2-resistant plugs will be determined at time of operation via laboratory testing in compliance with API 10B2 (Testing of Oilwell Cements). The Permittee utilizes industry-recognized thresholds of 50-psi compressive strength to pressure test and 500-psi compressive strength for physically tagging. Compressive strength of 500 psi (or greater) will be achieved for abandonment slurries and will be reached in <48 hours after placement. All plug mud will be 10 ppg NaCl brine with lime added at 1.0 ppb (pounds per barrel) to raise the pH to >10.5 to combat corrosion, H2S, and CO2 contamination. Xanthan gel will be added to the mud so that the viscosity is >50 sec/qt.
A standard Portland cement blend will be designed with a minimum 1,000-psi compressive strength and a maximum liquid permeability of 0.1 mD. The properties of this cement blend will be at least equivalent to the properties of Class G Portland cement, and the cement plug will provide an effective, long-term barrier to prevent migration of CO2 into and within the wellbore. The INSERT INJECTION WELL NAME will have this cement placed as detailed in Table 2, and all portions of the wellbore that are not plugged with cement will be filled with sufficiently weighted abandonment mud. 
[bookmark: _Ref179547398]Table 2. Plugging Details. [Modify as appropriate.]
	Plug Information
	Plug #1
	Plug #2
	Plug #3
	Plug #4
	Plug #5
	Plug #6
	Plug #7

	Diameter of bore in which plug will be placed (inches)
	
	
	
	
	
	
	

	Depth to bottom of tubing or drill pipe (ft)
	
	
	
	
	
	
	

	Sacks of cement to be used (each plug)
	
	
	
	
	
	
	

	Slurry volume to be pumped (bbl)
	
	
	
	
	
	
	

	Slurry weight (lb./gal)
	
	
	
	
	
	
	

	Calculated top of plug (ft)
	
	
	
	
	
	
	

	Bottom of plug (ft)
	
	
	
	
	
	
	

	Type of cement and other material 
	
	
	
	
	
	
	

	Method of emplacement (e.g., balance method, retainer method, or two-plug method)
	
	
	
	
	
	
	


Note: All plug depths will be adjusted after INSERT INJECTION WELL NAME is drilled and completed. Formation tops will be adjusted based on geophysical logs. The plugging procedure will be updated as required by EPA (40 CFR 146.92(b).
[Include a figure showing the proposed well plugging schematic(s). If multiple injection wells are to be plugged, provide schematics that are specific to each well (i.e., do not provide a generalized schematic applicable to all injection wells).]
Narrative Description of Plugging Procedures
Notifications, Permits, and Inspections 
In compliance with 40 CFR 146.92(c), the Permittee will notify the Director in writing at least 60 days before plugging INSERT INJECTION WELL NAME and provide a revised Injection Well Plugging Plan, if applicable. Once plugging is completed, PERMITTEE will submit to the Director a final plugging report for each well plugged and retain the report for 10 years following site closure (40 CFR 145.92(d)).
[Note if any other notifications, permits, or inspections will be needed.]
Plugging Procedures
[Some suggested text is below. Modify as needed.]
The following plugging procedures are planned, assuming a coiled tubing unit (CTU) is utilized for cement plug placement after all equipment is removed. The plug placement method may vary depending on the type of service equipment used.
1. Bottomhole pressure from downhole pressure gauge is recorded and kill fluid density is calculated.
Kill fluid of appropriate density is bullheaded into the wellbore to prevent reservoir fluid inflow and acts as a buffer fluid to flush the wellbore. Wellbore bullheading will be conducted at appropriate rates to ensure no fracturing of the surrounding formation occurs. After at least three wellbore volumes of fluid are pumped into the well, the well is observed to verify that static conditions have been reached. Static conditions indicate that the weighted fluid is preventing fluid migration into the wellbore and that there is no CO2 in the wellbore. 
Tubulars and downhole equipment are removed from the casing, and the well is cleaned out to total depth (TD) during rig operations. Subsequent operations are carried out utilizing a CTU.
The CTU runs in the hole to TD and begins placing cement in the casing. The coiled tubing is kept about 100 feet inside of the cement plug and is pulled uphole while cementing operations continue.
Once the full plug is placed, the coiled tubing is pulled above the plug, and the well is circulated to ensure the depth of the top of the plug. The tubing is then pulled uphole while operations are paused to wait on the cement curing.
Once the cement has set, the coiled tubing is run back in the hole to confirm the depth and hardness of the plug prior to initiating the next cemented plug interval.
Abandonment mud is placed between cement plugs while pulling the coiled tubing uphole to the base of the next plug.
This process, beginning with step 4, is repeated for each cement plug until cement is placed to the surface.
Once the final cement plug is placed at surface level, casing will be cut 5 feet below ground level. A metal cap will be welded onto the top of the cut casing, stamped with the well name and API number. The surface location will then be backfilled and restored to pre-operation conditions.
Standard plugging operations will include:
A bottomhole plug:
 All perforations shall be plugged with cement, and the plug shall extend at least 100 feet above the top of a landed liner, the uppermost perforations, the casing cementing point, the water shutoff holes, or the oil or gas zone, whichever is highest.
The base of the USDW plug:
· If there is cement behind the casing across the base of the USDW, a 100-foot cement plug shall be placed inside the casing across the USDW interface.
· If the top of the cement behind the casing is below the base of the USDW, squeeze cementing shall be required through perforations to protect the freshwater deposits.
Freshwater/saltwater interface plug:
A 100-foot cement plug shall be placed inside the casing across the fresh-saltwater interface.
A surface plug: 
The casing and all annuli shall be plugged at the surface with at least a 25-foot cement plug.
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