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INJECTION WELL PLUGGING PLAN [40 CFR 146.92(b)] 

Vanguard CCS Hub 
 

INSTRUCTIONS 

This template provides a suggested outline and recommendations for the Injection Well Plugging Plan. 
Permit applicants are not required to use this template. This document 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, instructions or suggestions appear in blue text. These are provided to assist with site- 
and project-specific plan development. These are recommendations and are not required elements of the 
federal Class VI Rule.  

Please delete the blue text and replace the 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 146.94(a) 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 
owner or operator to maintain records of previous revisions to this plan. 

To avoid duplicative reporting, you are encouraged to provide relevant cross-references to other 
submissions made with the GSDT. 

Facility Information 
Facility name: Vanguard CCS Hub 

Vanguard I-1 
Vanguard I-2  
Vanguard I-3 
Vanguard I-4 
Vanguard I-5 
Vanguard I-6 
Vanguard I-8 
Vanguard I-9 
Vanguard I-10 
Vanguard I-12 
 

Facility contact:  Marc Thomas, President & COO 
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600 Rockmead Drive, Suite 112  
Kingwood, TX 77339 
(346) 576-8215 
marcthomas@nexgencarbonsolutions.com 

 
 
Well locations:  Osage County, Oklahoma 

 

Vanguard I-1: Lat 36.633288°N, Lon -96.571029°W (NAD 83) 
Vanguard I-2: Lat 36.660083°N, Lon -96.534652°W (NAD 83) 
Vanguard I-3: Lat 36.664329°N, Lon -96.586951°W (NAD 83) 
Vanguard I-4: Lat 36.710244°N, Lon -96.542370°W (NAD 83) 
Vanguard I-5: Lat 36.744047°N, Lon -96.533843°W (NAD 83) 
Vanguard I-6: Lat 36.724157°N, Lon -96.489526°W (NAD 83) 
Vanguard I-8: Lat 36.823356°N, Lon -96.620496°W (NAD 83) 
Vanguard I-9: Lat 36.849167°N, Lon -96.592912°W (NAD 83) 
Vanguard I-10: Lat 36.893849°N, Lon -96.578026°W (NAD 83) 
Vanguard I-12: Lat 36.785641°N, Lon -96.594085°W (NAD 83)
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Acronyms and Abbreviations  

A  
AoR area of review 
API American Petroleum Institute 
B  
BHP Bottom hole pressure 
C  
C Celsius 

CO2 carbon dioxide 
CRA corrosion resistant alloys 
D  
DAC Direct attach copper 
DAT Digital audio tape 
DF design factor 
E  
ECD equivalent circulating density 
EPA Environmental Protection Agency 
F  
F Fahrenheit 
ft foot or feet 
H  
H2S hydrogen sulfide 

I  
in inch or inches 
K  
KIPS equivalent of 1,000 pounds of force 
ksi thousand pounds per square inch 
L  
lbm/ft pounds per foot 
M  
Mta million tons per annum (year) 
O  
OBM oil based mud 
OEM Original equipment manufacturer  
P  
ppf Pounds per foot 
PPG pounds per gallon 
psi pounds per square inch 
psi/ft pounds per square inch per foot 
S  

SCADA 
Supervisory Control and Data 
Acquisition 
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T  
TOC top of cement 
U  
UCZ Upper confining zone 
USDW underground source of drinking water 
W  
w/m watts per meter 
WBD Wellbore diagram 
WBM water based mud 
 

9.0 Injection and Monitoring Well Plugging Plan 

The plugging and abandonment (P&A) of the injection wells, and all monitoring wells, will follow 
the procedures outlined in this document. Once the Project is completed or the Injection Well 
reaches the end of its operational life, it will be plugged and abandoned in compliance with 40 
CFR 146.92 as well as all applicable state and local regulations. 

Monitoring wells will continue to be active until a demonstration of non-endangerment to 
Underground Sources of Drinking Water (USDWs) is approved by the UIC Program Director, as 
required by 40 CFR §146.93(b)(3). Upon receiving approval for site closure, NexGen will plug all 
monitoring wells, in compliance with 40 CFR 146.92 as well as all applicable state and local 
regulations. 

The design of the plugging process and materials will be specifically formulated to ensure the 
prevention of fluid migration, account for the corrosive nature of CO₂-water mixtures, and 
safeguard USDWs. Any necessary updates to the plugging procedure, based on new information, 
will be submitted to the UIC Program Director for review and approval before implementation. 
The finalized plugging plan will be provided to the UIC Program Director at least 60 days before 
the well is plugged. 

Upon receiving approval of the Injection Well plugging plan, the well will be flushed with a kill-
weight buffer fluid. A minimum of three tubing volumes will be circulated through the well 
without exceeding fracture pressure. Prior to plugging, bottomhole pressure readings will be taken, 
and the well will undergo logging and pressure testing to confirm mechanical integrity. Should 
any mechanical integrity issues be identified, repairs will be completed before the plugging process 
proceeds. The detailed plugging procedures are provided in this document. 

Upon receiving approval of the Monitoring Well plugging plan, and prior to plugging, the well 
will undergo logging and pressure testing to confirm the CO2 plume and mechanical integrity. 
Should any mechanical integrity issues be identified, repairs will be completed before the plugging 
process proceeds. The detailed plugging procedures are provided in this document. 

During abandonment, all casing strings will remain cemented to surface as constructed and will 
not be retrieved. All tubulars will be removed, followed by the placement of abandonment mud 
and cement plugs to seal the wells. 
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depths of the plugs will be finalized based on the geological and downhole conditions confirmed 
during well-construction and the final required cement volumes will be calculated based on the 
dimensions of the final long string casing. The balance method will be employed for plug 
placement to achieve proper positioning and ensure structural integrity and to confirm plug 
placement and stability, the upper section of each cement plug will be tagged. NexGen will also 
report the wet density of each cement batch and retain duplicate samples to ensure quality control. 

9.4 Narrative Description of Plugging Procedures 

9.4.1 Notifications, Permits, and Inspections  

In alignment with the requirements of 40 CFR 146.92(c), NexGen will notify the appropriate 
regulatory agency at least 60 days before initiating any well plugging activities. Any updates to 
the Well Plugging Plans will also be submitted at that time. Inspections related to plugging 
operations will be made available to regulatory authorities upon request. 

Once the plugging and abandonment process is finalized, NexGen will provide a closure report 
to the relevant regulatory agencies within 60 days of completing the plugging activities for each 
well. This report will certify that the well was plugged in accordance with all applicable 
regulations and will include documentation for any newly identified or constructed wells within 
the Area of Review (AoR). 

Certification of Closure: 
Following the completion of plugging and abandonment, NexGen CCS will submit a 
certification to the regulatory body, endorsed by both the facility and a licensed professional 
engineer. This engineer will have current registration and expertise in drilling engineering, as 
well as familiarity with the unique conditions of injection well construction. The certification 
will affirm that the injection well has been properly plugged in compliance with all regulatory 
standards.  

Retention of Records: 
Plugging reports will be submitted to the local authorized regulatory body within 30 days of well 
plugging and abandonment. NexGen CCS will retain copies of these reports for a minimum of 10 
years following site closure, in accordance with 40 CFR 146.92(d). 

9.4.2 Plugging Procedures 
The specific plugging procedures for the Vanguard I-1 injection well, the Vanguard IZM-1 in-
zone monitoring well, and the Vanguard AZM-1 above zone monitoring well, are described in 
detail in this section. All other injection, in-zone, and above-zone well plugging details will follow 
the same procedures. Note: The wells will be plugged in accordance with 40CFR 146.92(b). 

9.4.2.1 Vanguard I-1 Injection Well Plugging Procedures 

Pre- Plugging Procedures 
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• After ceasing injection, bottomhole pressure measurements will be taken by using the 
historical and current BHP data taken from the injection well, prior to starting the P&A 
procedure on the well. Use the final recorded static bottomhole pressure to calculate the 
density of workover fluid required to safely complete the proposed plug and abandon 
procedure. 

• Run active pulsed-neutron log through tubing to TD. Production logging tools (PLTs) such 
as tracers, noise or temperature logs could be run in substitution. 

• Kill well with the calculated density of the workover fluid based on BHP survey in Step 1. A 
minimum of three tubing volumes will be injected into the formation ensuring not to exceed 
90% of fracture pressure. 

• Ensuring tubing pressure is zero, pressure test casing/ tubing annulus to 300 psi or pressure 
required.  

• If a loss of mechanical integrity is indicated, the well will be repaired prior to proceeding 
further with the plugging operations. 

• Bleed casing pressure to 0 psi.  If the tubing and casing pressures are stable at 0 psi, continue 
with well plugging procedures for the Arbuckle CO2 injection zone. 

Plugging Procedures 

1. ND tree and NU BOP’s. Test BOPs as per regulations.  
2. MIRU wireline and run tubing punch to punch hole in tubing just above the packer. Rig down 

wireline. 
3. Circulate well and tubing annulus with kill weight fluid.  
4. Make up a landing joint to tubing hanger and attempt to release retrievable packer 

a. If packer cannot be retrieved, cut and pull tubing as deep as possible, then attempt to fish 
packer out of hole 

i. If the packer cannot be fished out of hole, RIH with a milling assembly and attempt 
to reach the plugback total depth. 

5. POOH laying down tubing and packer. 
6. Pick up 6 1/8” bit on workstring. 
7. RIH with bit to TD. 
8. Circulate hole to kill weight fluid. 
9. Ensuring well is dead, POOH, racking back the workstring. 
10. Rig up wireline pressure control equipment and logging tools. 
11. Run casing inspection log and cement bond log from 7” casing point to surface. 
12. Rig down wireline. 
13. Evaluate logs and confirm wellbore integrity. 

RIH open-ended to TD.  Set balanced plug #1 from TD to 2,944ft. Use a total of approximately 
137 sacks of cement per Table 9-2. 

14. Displace cement with calculated workover fluid. Allow cement to set and tag top of cement. If 
cement top is not tagged at 2,944’, place more cement until that depth is achieved. 

15. Circulate 72ppf abandonment mud from 2,944ft to 854ft. 

Move work string to 854ft and set cement plug #2. Set balanced plug #2 from 854’ to surface 
with 116 sacks cement per Table 9-2.  

16. Cut casing off 3 feet below ground level. Clean cellar and weld on plate with required well 
information. Clean location. 
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Figure 9-1—Wellbore Diagram of the proposed abandonment design for Vanguard I-1. 























Plan revision number: 0 
Plan revision date: 6/24/2025 

Injection Well Plugging Plan for NexGen Carbon Oklahoma, LLC 
NexGen Carbon Oklahoma, LLC – Project Vanguard  Page 22 of 25 

 







Plan revision number: 0 
Plan revision date: 6/24/2025 

Injection Well Plugging Plan for NexGen Carbon Oklahoma, LLC 
NexGen Carbon Oklahoma, LLC – Project Vanguard  Page 25 of 25 

 

 

9.4.3 Attachment 1 – Additional P&A Wellbore Diagrams 
For all other wellbore diagrams, see Attachment 1 – 
NexGen_P&A_WBDs_Inj_AZM_IZM_Portfolio.pdf (separate PDF). 


