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

 
 

  
 Underground Injection Control  

Carbon Sequestration 

Class VI Permit Application 
 

TESTING AND MONITORING PLAN 
40 CFR 146.90 

Section 8.0 
 

NexGen Carbon Oklahoma, LLC 
Vanguard CCS Hub 

  
June 2025 

 
 

  



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

Testing and Monitoring Plan for Vanguard CCS Hub 
NexGen Carbon Oklahoma, LLC – Project Vanguard  Page 2 of 21 

8.0 TESTING AND MONITORING PLAN 
VANGUARD CCS HUB 

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 
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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8.0 TESTING AND MONITORING PLAN [40 CFR 146.90] 

NexGen Carbon Oklahoma, LLC has developed this Testing and Monitoring Plan for the 
Vanguard CCS Hub to satisfy all applicable local, state, and federal requirements (including 40 
CFR 146.82(a)(15) and 146.90). Its objectives are to verify proper well performance, track the 
movement of the injected CO₂ plume and pressure front, and confirm that no underground sources 
of drinking water are compromised. Collected monitoring results will also feed back into the site’s 
geological and reservoir simulation models—ensuring their accuracy and informing both periodic 
AoR updates and the formal non-endangerment demonstration. 
This plan incorporates Section 11—Emergency and Remediation Response Plan (ERRP), and the 
results of the testing and monitoring activities described below may trigger actions as outlined in 
the NexGen ERRP. 

8.1 Overall Strategy and Approach for Testing and Monitoring 
NexGen proposes drilling and completing ten (10) carbon sequestration injection wells (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 and Vanguard I-12) and ten (10) above-zone monitoring wells 
(Vanguard AZM-1, Vanguard AZM-2, Vanguard AZM-3, Vanguard AZM-4, Vanguard AZM-5, 
Vanguard AZM-6, Vanguard AZM-8, Vanguard AZM-9, Vanguard AZM-10 and Vanguard 
AZM-12) and seven (7) in-zone monitoring wells (Vanguard IZM-1 – Vanguard IZM-7), located 
250 ft from the injection well, for the safe sequestration of carbon dioxide (CO2) in Osage County, 
Oklahoma. NexGen’ plans to drill a stratigraphic test well that will be repurposed as the Vanguard 
I-5 injection well. This section’s testing and monitoring strategy is structured to fulfill the 
mandates of 40 CFR 146.82(a)(15) and 146.90. Its purpose is to supply empirical evidence that 
the Project behaves in line with model forecasts and that underground sources of drinking water 
remain protected. Should monitoring data diverge from those predictions, those observations will 
drive updates to this plan and corresponding adjustments to future projections.  
NexGen will continuously analyze the injected fluid stream to ensure it matches our design 
specifications—verifying that water content, sulfur species, and any other impurities stay below 
established thresholds. Throughout both the active injection phase and the subsequent post-
injection site care period, we will record operational parameters (pressure, temperature, flow rate, 
and total injected volume) in real time, in full compliance with 40 CFR 146.90(b). Corrosion levels 
will be monitored for all types and grades of metal that contact the injectate (CFR§146.90[c]). The 
groundwater quality of the first permeable zone above the confining zone will be monitored and 
compared with baseline data (CFR §146.90[d], §146.90[b]). Mechanical integrity testing of the 
injection wells’ components will be conducted regularly and compared with baseline surveys to 
identify any areas of concern before they result in potential integrity failures (CFR §146.87[a][4], 
§146.89, §146.90[e], §146.92[a]). Pressure fall-off testing will be performed to measure any 
potential reduction in injectivity (CFR §146.90[f]). Direct monitoring of injection zone pressure 
will be conducted via DTS and DAS fiber optics in the injection zone of the injection wells. The 
lateral extent of the CO2 plume will be indirectly monitored with periodic two-dimensional (2D) 
seismic surveys. Near-surface groundwater and seismic monitoring will be conducted with ten 
(10) shallow dual-purpose wells as described in Section 8.5.1. 
All monitoring results will be evaluated against baseline measurements and prior observations to 
track plume evolution. These findings will then be contrasted with the original static and dynamic 
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demonstrates a radial flow regime. Test reports, including injectivity and pressure‐trend findings, 
will be forwarded to the EPA administrator within 30 days of completion. 

8.7.1 Testing Location and Frequency 
Prior to initiating CO₂ injection, NexGen will conduct pressure fall-off tests on all ten (10) 
injection wells to establish reservoir response baseline characteristics. These tests will be repeated 
every five (5) years throughout the operational life of the wells. Testing will continue on each well 
until it is either permanently abandoned or repurposed as a dedicated monitoring installation. 

8.7.2 Testing Details 
Data collected from these tests will be used to monitor and asses any changes in the permeability 
of the injection zone in the near wellbore environment that may impact injectivity. The pressure 
fall-off tests can also provide an additional indicator of injection zone pressure.  
Two BHP gauges will also be used, as described in Section 8.7. 

8.8 Carbon Dioxide Plume and Pressure Front Tracking 
In line with 40 CFR 146.90(g), NexGen will employ both direct and indirect approaches to 
delineate the CO₂ plume and track injection‐zone pressures throughout operations. Direct 
measurements will be captured via the injection, above-zone, and in-zone monitoring wells to 
observe pressure changes and plume expansion across the Area of Review. Complementary time-
lapse 2D seismic surveys will provide an indirect means of mapping the subsurface CO₂ front.  

8.8.1 Plume Monitoring Location and Frequency 
NexGen will install fiber-optic DTS cables and high-accuracy downhole pressure gauges via the 
TEC line inside each injection well’s target interval to provide continuous, real-time plume and 
pressure monitoring. In parallel, we will conduct a three-stage 2D time-lapse seismic program—
one survey before injection to establish baseline conditions, a second during active injection to 
map the evolving CO₂ front, and a third after injection ceases to verify plume stabilization.  
Table 8.8 presents the methods that NexGen will use to monitor the position of the CO2 plume 
over time, including the activities, locations, and frequencies that will be employed. Quality 
assurance procedures for these methods are further described in the QASP (Section 8.11).  
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an elevated risk of vertical or lateral migration of injected or formation fluids, the UIC Program 
Director reserves the authority to require an increase in groundwater sampling frequency.. 

8.10 Testing and Monitoring Plan Review and Updates 
The groundwater monitoring and testing strategy will undergo formal review and evaluation at a 
minimum interval of every five years. NexGen will integrate newly acquired monitoring data into 
the reservoir simulation model to ensure it reflects current subsurface conditions. Based on the 
findings of each review cycle, NexGen will either submit a revised monitoring plan for approval 
or provide justification demonstrating that modifications are not warranted.  
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8.11 Quality Assurance and Surveillance Plan 
The Quality Assurance and Surveillance Plan is included within the standalone document 
8.11_QASP_NexGen_Vanguard.pdf. 




