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Figure 4. Map of the predicted extent of the CO2 plume and AoR at site closure. 

3.0 Post-Injection Monitoring Plan [40 CFR 146.93(b)(1)] 

Performing ground water monitoring, LUSDW monitoring, injection formation pressure and temperature 
monitoring, and 2D/3D seismic monitoring as described in the following sections during the post-
injection phase will meet the requirements of 40 CFR 146.93(b)(1). The results of all post-injection phase 
testing and monitoring will be submitted annually, within 60 days following the anniversary date of the 
date which injection ceases or with the prior approval of the Director, as described under “Schedule for 
Submitting Post-Injection Monitoring Results,” below. Pursuant to 40 CFR 146.93((b)(2), however, the 

 could propose a shorter post-injection site care monitoring period after injection 
ceases if merited based on review of the plume relaxation during the post injection period monitoring. 
Such a proposal would be made based on a demonstration to EPA that a shorter time period would be 
protective of USDWs. 

A quality assurance and surveillance plan (QASP) for all testing and monitoring activities during the 
injection and post injection phases is provided in the Appendix to the Testing and Monitoring Plan.  

Post-injection monitoring will include groundwater monitoring and storage zone pressure monitoring. 
Pressure monitoring in the Starkey Storage Complex will monitor for pressure stabilization as this is the 
best method to confirm confinement in the reservoir.  











Plan revision number: 1 
Plan revision date: 05/21/2023 

Post-Injection Site Care and Site Closure Plan for Sutter Energy Center CCS1 
Permit Number: TBD Page 9 of 11 

Data submittals will be in a format acceptable to the UIC Program Director [40 CFR 146.91(e)], and 
will include a narrative explanation of monitoring activities, including the dates of all monitoring 
events, changes to the monitoring program over time, and an explanation of all monitoring 
infrastructure that has existed at the site. Data will be compared with baseline data collected during site 
characterization [40 CFR 146.82(a)(6) and 146.87(d)(3)]. 

3.4.3 Summary of computational modeling history 

The results of computational modeling used for AoR delineation will be compared to monitoring data 
collected during the operational and the PISC period. The data will include the results of time-lapse 
temperature and pressure monitoring, groundwater quality analysis, and geophysical surveys (i.e., 
logging and 2D/3D surface seismic surveys) used to update the computational model and to monitor the 
site. Data generated during the PISC period will be used to help show that the computational model 
accurately represents the storage site and can be used as a proxy to determine the plume’s properties 
and size. The operator will demonstrate this degree of accuracy by comparing the monitoring data 
obtained during the PISC period against the model’s predicted properties (i.e., plume location, rate of 
movement, and pressure decay). Statistical methods will be employed to correlate the data and confirm 
the model’s ability to accurately represent the storage site. The validation of the computational model 
with the large volume of available data will be a significant element to support the non-endangerment 
demonstration. The validation of the complete model over the areas, and at the points, where direct data 
collection has taken place will help to ensure confidence in the model for those areas where surface 
infrastructure preclude geophysical data collection and where direct observation wells cannot be 
placed.  

3.4.4 Evaluation of reservoir pressure 

 will support the demonstration of non-endangerment to USDWs by showing that, 
during the PISC period, the pressure in the Starkey Storage Complex has decreased towards pre-injection 
static reservoir pressure values. The increased pressure during injection is the main driving force for fluid 
movement that may endanger a USDW. Therefore, the decay in pressure differentials will provide 
justification that the injectate does not pose a risk to any USDWs.  
During the PISC period the operator will collect formation pressure data that will be used to evaluate 
pressure decline and resulting non-endangerment to USDWs. The operator will monitor the downhole 
reservoir pressure at various locations and intervals using a combination of surface and downhole 
pressure gauges. The measured pressure at a specific depth interval will be compared against the pressure 
predicted by the numerical simulation. Agreement between the predicted values will help validate the 
accuracy of the model and demonstration of non-endangerment. 

3.4.5 Evaluation of carbon dioxide plume 

The plume area is expected to increase in areal extent over time, while decreasing notably in CO2 
saturation density. The expansion is a largely expected function of the local geological dip. During the 
PISC period, the CO2 saturation density will be monitored to understand the evolution of the plume front.  

 will use a combination of time-lapse pulsed neutron logs and time lapse 2D/3D 
seismic methods to locate and track the extent of the CO2 plume. Pulsed neutron logging will be used to 
monitor the distribution and saturation of CO2 adjacent to the injection well and IZM monitoring wells. A 
good correlation between pulsed neutron data sets and modeled plume thicknesses will help provide 
strong evidence in validating the model’s ability to represent the storage system. 
The time-lapse 2D/3D surface seismic data will be acquired at longer time intervals and track the 
development of the CO2 plume over a larger spatial extent. The data will be compared against the model 
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carbon dioxide/water mixtures, and the protect any USDWs. An initial bottom hole pressure measurement 
will be recorded, and the well will be flushed with kill weight brine fluid. The casing will be cemented to 
the surface and the injection tubing and packer will be removed. Next a retainer squeeze of the 
perforations followed by the balanced-plug placement method will be used to plug the well. The operator 
will report the wet density and retain duplicate samples of the cement used for each plug. All casing string 
will be cut off at least 3 feet from below the surface and a blanking plate with required permit information 
will be welded to the top of the cutoff casing to complete the plugging process.  

4.2 Site restoration/remedial activities  

Surface areas of the storage site will be reclaimed and returned to pre-development condition after the 
active injection phase. The land will be reclaimed for pre-development uses and all plugging pits, 
equipment, gravel pads, access roads, and surface facilities will be removed.  
At the end of the post-injection site care phase, all surface facilities will be removed. This includes all 
remaining buildings, access roads and parking areas, sidewalks, underground electric and 
telecommunication facilities, and fencing.  

4.3 Site closure report 

A site closure report will be prepared and submitted within 90 days following site closure, documenting 
the following:  

• Plugging of the verification and geophysical wells (and the injection well if it has not previously 
been plugged), 

• Location of sealed injection well on a plat of survey that has been submitted to the local zoning 
authority, 

• Notifications to state and local authorities as required at 40 CFR 146.93(f)(2), 

• Records regarding the nature, composition, and volume of the injected CO2, and 

• Post-injection monitoring records. 
 will record a notation to the property’s deed on which the injection well was 

located that will indicate the following:  

• That the property was used for carbon dioxide sequestration, 

• The name of the local agency to which a plat of survey with injection well location was 
submitted, 

• The volume of fluid injected, 

• The formation into which the fluid was injected, and 

• The period over which the injection occurred. 
The site closure report will be submitted to the permitting agency and maintained by the owner or 
operator for a period of 10 years following site closure. Additionally, the owner or operator will maintain 
the records collected during the post-injection period for a period of 10 years after which these records 
will be delivered to the UIC Program Director. 




