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8.3 Degree of Risk for Emergency Events 
 
Response actions will depend on the degree of severity of the event triggering an emergency 
response.  Incident response will be managed via the Incident Command System (ICS) to organize, 
scale, and coordinate the response with third parties and communicate via a common emergency 
response language.  Response teams will be assembled, organized, and scaled as necessary, 
depending on the severity of the event.  At a minimum, response teams will be comprised of Orchard 
Project operations specialists and the Orchard Storage team.  The teams will be expanded as needed 
to include specialty environmental-response resources, specialty well-intervention specialists, local 
first responders, and Gaines County officials.  All responses will be coordinated and communicated 
as necessary with the relevant regulatory bodies.   
 
A matrix of USDW-specific risks was developed to aid in identifying risk events and their relative 
probability of occurrence—summarized in Table 8-2.  The methodology for determining the annual 
probability values and related financial assurance values is described in more detail in Section 8.4.     
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1. Alert the Orchard Storage Superintendent. 
2. Immediately cease injection. 
3. Take all steps reasonably necessary to identify and characterize any release. 
4. Notify the UIC Director within 24 hours. 
5. Implement the Emergency and Remedial Response Plan approved by the UIC Director. 

 
8.5.1 Water Quality Contamination 
 
Water quality within the USDW could be adversely impacted by an event that results in brine, CO2, 
or other contaminants leaking into the USDW.  
 
Risk Level: Low 
 
Prevention 
 
As described in Section 3 – Area of Review and Corrective Action Plan and Section 4 – Engineering 
Design and Operating Strategy, Orchard Storage will apply best engineering and operating practices 
to prevent USDW contamination.   
 
Detection 
 
This may be detected through elevated concentrations of indicator parameters (e.g., chloride 
content) in groundwater samples or other evidence of fluid or CO2 leakage into the USDW.  In 
addition, the CO2 plume will be monitored as outlined in Section 5 – Testing and Monitoring Plan.  
 
Potential Response Actions 
 

• Immediately notify the Orchard Storage Superintendent. 
• Stop the injection.  
• The Orchard Storage Superintendent will notify the UIC Director within 24 hours (16 TAC 

§5.207(a)(2)(A) [40 CFR 146.91(c)]. 
• The Superintendent and team will make an initial assessment of the incident.  A preliminary 

plan will be developed to stabilize, contain, and repair/remediate.  
• Use a vertical seismic profile (VSP)—if warranted—to assess the location and degree of CO2 

movement, as described in Section 5. 
• Restart the injection, if possible, at a reduced rate. 
• Continue monitoring the USDW and plume to determine if migration continues. 
• Treat the groundwater—if the groundwater/USDW is impacted—to remove CO2, and 

provide an alternative water supply if necessary.  
• Demonstrate mechanical integrity per the methods discussed in Section 5. 
• Notify the UIC Director when the injection can be expected to resume. 
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8.5.2 CO2 Release to the Surface  
 
A CO2 release at the surface can create a potential risk to health, safety, and the environment.  This 
can be from major mechanical and integrity failures of the distribution and storage facilities, 
unidentified orphan wells, well-integrity issues, operating equipment over designed pressures, and 
geological complications.  
 
Risk Level: Low 
 
Prevention 
 

• Proper operation and preventive maintenance of all surface facility equipment will be 
carried out. 

• Due diligence will be exercised when collecting information from offset wells in the AOR. 
• Continuous injection pressure, temperature and rate monitoring, annulus pressure tests, 

etc., will all be performed according to Section 5. 
• Tubing and annular pressures will be monitored continuously and maintained below the 

maximum allowed values. 
• The surface tree will be regularly maintained and tested for integrity. 

 
Detection 
 
The Supervisory Control and Data Acquisition (SCADA) system will detect any critical parameter 
excursion—and alarm and/or shut in as necessary.  

 
Potential Response Actions 
 

• Alert the Orchard Storage Superintendent. 
• The Superintendent will notify the UIC Director within 24 hours (16 TAC §5.207(a)(2)(A) [40 

CFR 146.91(c)]. 
• The Superintendent and team will assess relevant facts to determine the severity of the 

event. 
• For a Major or Serious Emergency (e.g., single large-volume CO2 release): 

o Shut in the well or injection component as required. 
o Bleed injectant from the flowline and facilities, if applicable. 
o Limit access to the immediate area (i.e., authorized personnel only). 
o Communicate with the local emergency response, if applicable. 
o Monitor the well parameters to diagnose integrity loss and develop a remedial 

action plan. 
o Mobilize the necessary equipment—if applicable—to de-complete the well, to 

further diagnose and develop a remedial action plan. 
o Develop a remediation plan and communicate the same to the UIC Director and the 

Texas Railroad Commission (TRRC). 
• For a Minor Emergency (e.g., low-level CO2 release): 
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o Shut in the well, if necessary. 
o Bleed injectant from the flowline and facilities, if applicable. 
o Monitor the well parameters to diagnose integrity loss and develop a remedial 

action plan. 
o Develop a remediation plan and communicate the same to the UIC Director and the 

TRRC. 

8.5.3 Storage Rights Infringement 
 
Storage rights infringement could occur if the CO2 plume extends beyond the acquired pore-space 
lease area.  Orchard Storage is acquiring pore space rights related to modeled plumes plus a 
substantial buffer to accommodate plume volumes. 
  
Risk Level: Low  

Prevention 

• Active monitoring of injection parameters 
• Periodic plume modeling and use of VSP imaging to monitor plume movement 

 
Detection 
 

• Downhole monitoring of injection pressures, temperatures, and conformance will inform 
flow-model adjustments that might result in plume movement that modeling has not 
predicted. 

• VSP profiling to map plume movement would indicate that the plume has moved to an 
area where pore space rights are not in place. 

• Pressure-transient analysis and interference testing between wells may provide insight into 
the plume location.  
 

Potential Response Actions 
 

• Verify the plume movement.  
• Alert the Orchard Storage Superintendent. 
• The Superintendent will notify the UIC Director within 24 hours (16 TAC §5.207(a)(2)(A) [40 

CFR 146.91(c)]. 
• The Superintendent and team will assess relevant facts to determine the severity of the 

event. 
• Stop or reduce the injection, to minimize impact. 
• Acquire more pore space to accommodate the plume.  

 
8.5.4 Mineral Rights Infringement 
 
Mineral rights infringement could occur if the plume extends into adjacent oil-and-gas mineral 
leases.  The failure may be due to a confining-zone breach, natural seismic events, or plume growth 
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beyond modeled limits.  The unexpected plume migration can have several effects, such as 
increasing pressure in hydrocarbon bearing zones and/or economically impacting nearby producing 
minerals.  
 
Risk Level: Medium 
 
Prevention 
 

• Active monitoring of injection parameters 
• Periodic plume modeling and use of VSP imaging to monitor plume movement 

 
Detection 
 

• VSP profiling to map plume movement would indicate that the plume has moved to an 
area where pore space rights are not in place. 

• Adjacent hydrocarbon leases could report an unexpected increase in well pressure and 
production. 

• Downhole monitoring of injection pressures, temperatures, and conformance will inform 
flow-model adjustments that might result in plume movement that modeling has not 
predicted. 

• Pressure-transient analysis and interference testing between wells may provide insight into 
the plume location. 
 

Potential Response Actions 
  

• Alert the Orchard Storage Superintendent. 
• The Superintendent will notify the UIC Director within 24 hours (16 TAC §5.207(a)(2)(A) [40 

CFR 146.91(c)]. 
• The Superintendent and team will assess relevant facts to determine the severity of the 

event. 
• Stop or reduce the injection to minimize impact. 
• Verify plume movement and location. 
• Develop a mitigation or acquisition plan. 

 
8.5.5 Entrained Contaminant (Non-CO2) in Injection Stream 
 
During injection operations, a change in composition or properties of the injected CO2 stream could 
impact the metallurgy of the CO2 injection system (flowlines, wellhead/tree, downhole tubulars).  In 
addition, certain contaminants may initiate microbial activity downhole that would in turn create 
additional corrosion issues.  This event is unlikely to occur as the CO2 supply is  

   
 
Risk Level: Low 
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Prevention 
 
Active, continuous monitoring of the incoming CO2 stream will alert operators to any contamination 
of the CO2 stream.  The stream composition monitoring plus the active monitoring of asset integrity 
via corrosion coupons, as described in Section 5 – Testing and Monitoring Plan, will provide early 
leading indications of potential problems.  
  
Detection 
 
Constituent property deviations from the incoming CO2 specification will be alarmed via the SCADA 
system.  The Orchard Storage operations team can therefore assess the severity in near-real time 
and react accordingly.      
 
Potential Response Actions 
  

• Alert the Orchard Storage Superintendent. 
• The Superintendent and team will assess relevant facts to determine the severity of the 

event. 
• The Superintendent will notify the UIC Director within 24 hours (16 TAC §5.207(a)(2)(A) [40 

CFR 146.91(c)]. 
• Develop a mitigation plan that may include the use of corrosion chemicals or biocides as 

necessary. 
 
8.5.6 Well Blowout 
 
A well-control event could occur during the drilling phase of either the injection well or the 
monitoring wells.  During that period of the well construction, an unexpected influx of formation 
fluid could enter the wellbore and cause a sudden release of fluids.  
 
Risk Level: Low 
 
Prevention and Detection 
  

• Maintain appropriate mud weights as expected for the area, based on offset well data. 
• Monitor the rate of drilling fluid returns vs. rates pumped, penetration rates, pump 

pressures, etc. 
 

Potential Response Actions 
 

• Stop drilling. 
• Close the blowout preventer. 
• Read and record the stabilized shut-in pressures. 
• Kill the well by pumping down the wellbore fluid that is heavier than the current fluid until 

the well stops flowing. 
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• Notify the UIC Director within 24 hours. 
 

Response Personnel: On-site drilling personnel and supervisors 
 
Equipment: Drilling rig, mud logging equipment, blowout preventers with annular rams, and drilling 
fluid materials to increase mud weight adequately.  Blowout preventers will be tested regularly to 
ensure operability.  
 
8.5.7 Surface Spill 
 
During drilling and completion or workover operations, an accidental release of drilling fluids, 
hydrocarbons, chemicals, etc., could occur. 
 
Risk Level: Medium 
 
Prevention and Detection 
 

• Properly maintain blowout preventers to prevent accidental release of drilling fluids or 
hydrocarbons. 

• Ensure adequate spill-prevention equipment is available on the drilling or workover rig. 
 

Potential Response Actions 
 

• Contain the spill using available equipment such as absorbents, booms, etc. 
• Notify the appropriate regulatory authority and supervisory personnel. 
• Immediately take samples around the point of entry. 
• Initiate the spill prevention, control, and countermeasures plan for the facility. 

 
Response Personnel: Drilling/workover crews or operations personnel  
 
Equipment: Absorbents, containment equipment 
 
8.5.8 Loss of Mechanical Integrity 
 
Well-barrier components failing, causing fluid migration along the wellbore, could be due to a 
cement failure behind the casing, an improperly seated packer, or a tubing leak.  
 
Risk Level: Low 
 
Prevention and Detection 
 
The appropriate wellbore design will be implemented in the construction phase, including proper 
cement and metallurgy of the casing and tubing.  Pressure and rate monitoring, annulus pressure 
tests, mechanical integrity tests, etc., will all be performed per the Testing and Monitoring Plan  



Class VI Application, Section 8 – Orchard Injection Wells No. 1–No. 7 Page 13 of 16 

Potential Response Actions 
 

• Stop the injection and notify the UIC Director within 24 hours. 
• Close the wellhead valve. 
• Monitor the well and annulus pressures. 
• Determine the cause and severity of the failure, to determine if any of the CO2 stream or 

formation fluids may have been released into any unauthorized zone. 
• Pull and replace the tubing or the packer. 
• Install a chemical sealant barrier and/or attempt a cement squeeze to block leaks. 
• Demonstrate mechanical integrity per the methods discussed in Section 5. 
• Notify the UIC Director when the injection can be expected to resume. 

 
8.5.9 Accidents/Unplanned Events 
 
Unforeseen events may occur during Orchard Project operations, such as surface infrastructure 
damage, pipeline leak, or weather-related events. 
 
Risk Level: Low 
 
Prevention 
 
The site and equipment will be maintained regularly to prevent or minimize damage.  The site will 
also be securely fenced to prevent unauthorized entry.  Signage will be placed at the site entrance 
as required by the TRRC, with Orchard Storage and contact information.  Operations will monitor 
the weather to be prepared for any adverse conditions that may occur.  The SCADA and safety-
shutdown systems will be maintained.  
 
Detection   

The SCADA system is designed to alert the operations team of any unexpected conditions within the 
injection operations.  The safety shutdown system will be designed to shut down injection in the 
event of an emergency condition.    
 
Potential Response Actions 
 

• Alert the Orchard Storage Superintendent. 
• The Superintendent will notify the UIC Director within 24 hours (16 TAC §5.207(a)(2)(A) [40 

CFR 146.91(c)]. 
• The Superintendent and team will assess relevant facts to determine the severity of the 

event. 
• For a Major or Serious Emergency: 

o Shut in the well or injection component as required. 
o Bleed injectant from the flowline and facilities, if applicable. 
o Notify the appropriate regulatory authority and supervisory personnel. 
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o Limit access to the immediate area (i.e., authorized personnel only). 
o Communicate with the local emergency response, if applicable. 
o Monitor the well parameters to diagnose integrity loss and develop a remedial 

action plan. 
o Mobilize the necessary equipment—if applicable—to de-complete the well, to 

further diagnose and develop a remedial action plan. 
o Develop a remediation plan and communicate the same to the UIC Director and 

TRRC. 

8.6 Training 
 
Orchard Storage staff will attend, at a minimum, annual training associated with Health, Safety, and 
Environment (HSE).  This training will include all the required Occupational Safety and Health 
Administration (OSHA) training (Hazardous Waste Operations and Emergency Response 
(HAZWOPER), etc).  The staff will be trained in the ICS to ensure efficient response to incidents.  In 
addition, the Orchard Storage staff will be provided technical training regarding the specific 
properties associated with CO2 and standard operating procedures related to CO2 storage.  
 
Training will be reinforced by emergency drills that create scenarios to highlight specific incident 
responses.  These drills will be as realistic as possible and may include local-county first responders.  
All training and emergency drills will be documented for verification.  
 
Orchard Storage intends to implement an active outreach program with county first responders and 
the resident neighbors in the project storage area.  Before starting CO2 injection operations, Orchard 
Storage will provide a copy of this Emergency and Remedial Response Plan to local first responders 
and discuss potential response scenarios.  
 
Per 16 TAC §5.206 (h)(2)(C), Orchard Storage will provide training schedules, dates, and course 
outlines to the Commission annually and upon request.  
 
8.7 Communications Plan and Emergency Notification Procedures 
 
Orchard Storage intends to, as noted earlier, implement the ICS to respond to emergencies.  The 
system, widely utilized by emergency response professionals, provides a common language and 
hierarchy to emergency response—a unified command—so that multiple agencies can effectively 
work together.  The system can also be scaled to fit the incident.  
 
A high-level structure for the ICS is as follows: 
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Prior to commencing operations, Orchard Storage will develop Emergency Operating Procedures 
that will include the following: 
 

• Procedures for requesting assistance and for follow-up action, to remove the public from an 
area of exposure 

• Provisions for advance briefing of the public within the AOR on subjects such as the hazards 
and characteristics of CO2 

• The manner in which the public will be notified of an emergency and, in case of one, the 
steps to be taken 

• Proposed actions—if necessary—designed to minimize and respond to risks associated with 
potential seismic events, including seismic monitoring 

 
8.8 Emergency and Remedial Response Plan Review and Updates 
 
This Emergency and Remedial Response Plan will be reviewed annually to ensure its applicability.  
Additionally, the plan will be reviewed after any AOR reevaluation and following any significant 
changes to the project that would necessitate such a review. 
 
Any amendments to this plan must be approved by the UIC Director and incorporated into the 
permit.  This plan will also be reviewed and submitted to the UIC Director within 1 year of an AOR 
evaluation—following any significant changes to the facility (e.g., addition of injection or monitoring 
wells), change in personnel, or when the UIC Director requires it. 
 
8.9 References 
 
DOE Office of NEPA Policy and Compliance. 2007. Final Risk Assessment Report for the FutureGen 

Project Environmental Impact Statement (revised April 2007). 
 
Trabucchi, C., Donlan, M., Spirt, V., Friedman, S., and Esposito, R. 2014. Application of a Risk-Based 

Probabilistic Model (CCSvt model) to Value Potential Risks Arising from Carbon Capture and 
Storage. Energy Procedia 63. 

 
 

 
 




