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A.2. Problem Definition/Background 
A.2.a. Reasoning 

The project will inject and sequester CO2 from industrial sources. The project requires a comprehensive 
monitoring plan that gathers data to assess confinement of the CO2 injectate. To ensure accurate 
measurement and reporting this QASP outlines detail associated with the surveillance related to sampling, 
operating, and recording. 

A.2.b. Reasons for Initiating the Project 

CTV initiated the project for Environmental, Social, and Governance (ESG) purposes and to reduce carbon 
footprint for CTV operations and for external emissions. The project area has available pore space and 
confinement.  

A.2.c. Regulatory Information, Applicable Criteria, Action Limits 

CO2 injection as per standard operating procedures and regulations requires that the injectate is confined in 
the reservoir and that groundwater is not impacted. As such the following monitoring is necessary: 

1. Injection well mechanical integrity testing 
2. Injection well testing and operating data collection 
3. Groundwater monitoring 
4. Validation of the CO2 plume areal coverage as defined by numerical modeling 

The information and data below define the steps to ensure that monitoring data quality provides the 
confidence and information to verify confinement. 

A.3. Project/Task Description 
A.3.a/b. Summary of Work to be Performed 

A summary of the testing and monitoring for the storage project is presented in Table 1. A monitoring well 
summary is presented in Table 2. 

A.3.c. Geographic Locations 

The project area is located in southern San Joaquin County.  

A.3.d. Resource and Time Constraints 

CTV has obtained surface access for the duration of the project. 

A.4.Quality Objectives and Criteria 
A.4.a. Performance/Measurement Criteria 

A summary of analytical and field parameters is presented in Table 3.  
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A.5. Special Training/Certifications 
A.5.a. Specialized Training and Certifications 

CTV will utilize lab and logging companies to acquire field data samples. All equipment will be provided 
and operated by the service provider.  

A.5.b/c. Training Provider and Responsibility 

Training will be provided and assessed by the individual service providers.  

A.6. Documentation and Records 
A.6.a. Report Format and Package Information 

CTV will prepare and submit semi-annual reports to the EPA. The reports will include all testing, data, and 
monitoring information as specified in the Testing and Monitoring Plan. 

A.6.b. Other Project Documents, Records, and Electronic Files 

CTV will prepare and provide all necessary documents, records or electronic files as required. 

A.6.c/d. Data Storage and Duration 

CTV will maintain the required project data collected in a datastore. 

A.6.e. QASP Distribution Responsibility 

The project manager will be responsible for ensuring that those on the distribution list, and other essential 
staff, receive the most current copy of the QASP. 

B. Data Generation and Acquisition 

B.1. Sampling Process Design 
B.1.a. Design Strategy  

Shallow Groundwater Monitoring Strategy 

Four groundwater monitoring wells  
will assess potential changes in the lowermost USDW within the undifferentiated (marine and non-marine) 
sediments above the secondary confining zone  Although the proposed monitoring zone 
is a USDW based on having groundwater less than 10,000 ppm TDS, the water supply wells in the AoR 
are completed above the base of fresh water. Monitoring of the lowermost USDW is more protective than 
monitoring the fresh water aquifers because impacts would occur in the lowermost USDW before the fresh 
water aquifers.. 

CTV will also monitor pressure changes associated with the storage project and fluid analysis. 

Deep Groundwater Monitoring Strategy 

Between the upper confining zone  and the secondary confining zone is the laterally 
continuous   will monitored for potential CO2 leakage via the 
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 monitoring well. Any unlikely leakage from the storage reservoir up through the  
confining layer will dissipate in the  and increase its pressure. 

CTV will also monitor pressure changes associated with the storage project and fluid analysis. 

B.1.b. Type and Number of Samples/Test Runs  

The sampling activities are summarized in Table 1. 

B.1.c. Site/Sampling Locations  

Monitoring well locations for sampling are shown on the map in Figure 2.  

Figure 2: Map showing the location of monitoring wells and injection wells. 

B.1.d. Sampling Site Contingency 

CTV has obtained surface access for the duration of the project. 
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B.1.e. Activity Schedule  

The sampling activities are summarized in Table 1. 

B.1.f. Critical/Informational Data 

Documentation of information will include the following: 

1. Sampling metadata that includes sample label, purging time and other sample collection 
procedures. 

2. Data collected in the field (temperature and pH). 
3. Chain of custody. 
4. Data and analysis collected in the laboratory. 
5. Calibration of Instrumentation and equipment. 

B.1.g. Sources of Variability 

Potential sources of variability include the following: 

1. Natural and operational variability in fluid quality, temperature, and pressure. 
2. Reservoir changes from outside the AoR (outside operator, precipitation/drought) 
3. Changes in the sampling methods, service provider and instrumentation. 

Variability will be minimized by the following: 

1. Adhering to standard operating procedures. 
2. Assessing data and results against baseline and previous results for trend and changes. 
3. Service provider staff training. 
4. Assessing calibration and calibrating procedures. 
5. Quality control checks for samples. 

B.2. Sampling Methods 
B.2.a/b. Sampling SOPs 

Refer to Table 15 for stabilization criteria during well purging. 

Laboratory SOPs have been developed by the service provider. 

All procedures for sampling shall be consistent with the U.S. Environmental Protection Agency (US EPA) 
Groundwater Sampling Guidelines for Superfund and RCEAA Project Mangers (May, 2002). 
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B.4.d. Analytical Failure 

Service providers conducting analysis are responsible for assessing and addressing analytical failure per 
their internal procedures and standards. 

B.4.e. Sample Disposal 

Service providers conducting analysis are responsible for proper sample disposal per internal procedures 
and standards. 

B.4.f. Laboratory Turnaround 

Laboratory turnaround times will vary by the analysis being conducted. CTV will communicate to service 
providers that a 30-day turnaround time for most analysis’ is expected. 

B.4.g. Method Validation for Nonstandard Methods 

All analytical methods employed by CTV at the Storage project are industry standard and well defined. 
Method performance criteria is not necessary. 

B.5. Quality Control 
B.5.a. QC activities 

Field quality control may involve the collection of two types of QC blanks, trip, and field blanks, to verify 
that the sample collection and handling processes have not impaired quality of the final samples. 

Trip blank – Trip blanks are prepared for VOC analysis and transported with the empty sample 
 container. 

Field Blank- the field blank will be  taken in the field to evaluate if certain sampling or cleaning 
 procedures  result in cross-contamination of site samples or if atmospheric contamination has 
 occurred. 

B.5.b. Exceeding Control Limits 

In the case that control limits are exceeded, CTV will review the sampling procedures and results. In the 
case of a valid test, refer to the Emergency Response Plan for water contamination procedures. 

B.5.c. Calculating Applicable QC Statistics 

Charge Balance - Solutions must be electrically neutral, the total sum of all the positive charges (cations) 
must equal the total sum of all negative charges (anions).  

Charge Balance:   ∑𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =  ∑𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 

Charge balance error (shown below) will be less than ±5% for acceptable water analyses. 

 𝐶𝐶𝐶𝐶𝐶𝐶 =  
∑𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − |∑𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎| 
∑𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + |∑𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 |

 𝑥𝑥 100 
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B.6. Instrument/Equipment Testing, Inspection, and Maintenance 
The service provider will test, inspect, and maintain the instrumentation and equipment used for testing, 
this will be completed as per the manufacturer’s guidelines and the standard operating procedures. 

B.7. Instrument/Equipment Calibration and Frequency 
B.7.a. Calibration and Frequency of Calibration 

Pressure and temperature gauges will be calibrated according to the manufacturer's recommendations. 
Calibration certificates will be kept on file. 

Lab instrumentation and calibration will be checked weekly to ensure that results are within the control 
range of parameters.  

B.7.b. Calibration Methodology 

Instruments  will be calibrated for accurate readings. Calibrations will be conducted with individual 
instrument SOP’s and in accordance with the manufacturer’s supplied manual for each instrument. 

B.7.c. Calibration Resolution and Documentation 

Instrument calibration resolution will be consistent with the  manufacturer’s  recommendations. 
Documentation for instrument calibration will be maintained in a database. 

B.8. Inspection/Acceptance for Supplies and Consumables 
B.8.a/b. Supplies, Consumables, and Responsibilities 

The service provider responsible for completing sample collection and analysis will be responsible for 
supplies and consumables. 

Supplies and consumables used for sample collection and analysis will be selected to minimize the potential 
for altering the quality of the sample and analysis results. 

B.9. Nondirect Measurements 
B.9.a. Data Sources 

Induced seismicity will be monitored continuously to ensure data consistency. CTV will partner with or 
use a third party to process the data.  

B.9.b. Relevance to Project 

Passive seismic monitoring will be used to assess induced seismicity events as an indicator of stress changes 
in  the subsurface. Thresholds and response for induced seismic events are discussed further in the 
Emergency Response Plan. 

B.9.c. Acceptance Criteria 

Industry standard practices will be utilized for data gathering, processing and interpretation. 
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B.9.d. Resources/Facilities Needed 

CTV will use a service provider for all necessary resources and facilities for passive seismic monitoring.  

B.9.e. Validity Limits and Operating Conditions 

CTV and service provider professionals will ensure that all results and processes are conducted as per 
standard industry practices.  

B.10. Data Management 
B.10.a. Data Management Scheme 

CTV will maintain the storageproject data internally. Data will be backed up and held on secure servers. 

B.10.b. Recordkeeping and Tracking Practices 

All data associated with the project will be held securely and associated meta-data will be gathered and 
maintained to ensure tracking purposes.  

B.10.c. Data Handling Equipment/Procedures 

CTV employs robust data management procedures to ensure security of data gathered from the field and 
external data sources.  

B.10.d. Responsibility 

Project managers will be responsible for ensuring data management is properly maintained.  

B.10.e. Data Archival and Retrieval 

CTV will hold all data associated with the Storage project. A data store will be developed for reporting and 
retrieval. 

B.10.f. Hardware and Software Configurations 

CTV will ensure that software and hardware are appropriate to integrate the multiple data sources and 
maintain large quantities of data.  

B.10.g. Checklists and Forms 

CTV will generate forms, checklists, and procedures as necessary to ensure management, security and 
quality of all data collected. 

C. Assessment and Oversight 

C.1. Assessments and Response Actions 
C.1.a. Activities to be Conducted 

Monitoring results will be obtained as per Table 1. Results will be reviewed for QC criteria as per section 
B.5. In the case of data failure, new samples will be collected and analyzed. Evaluation for data consistency 
will be performed per the USEPA 2009 Unified Guidance (USEPA, 2009). 
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C.1.b. Responsibility for Conducting Assessments 

CTV will utilize service providers to analyze sample data. These organizations will be responsible for 
conducting their own internal assessments. 

C.1.c. Assessment Reporting 

Assessment information will be reported to the project leads as outlined in A.1. 

C.1.d. Corrective Action 

Corrective action issues, data collection, and monitoring data will all be handled by CTV. 

C.2. Reports to Management 
C.2.a/b. QA status Reports 

CTV will notify the EPA and project leaders of QA report status if there are changes to the Testing and 
Monitoring Plan or the QASP.  

D. Data Validation and Usability 

D.1. Data Review, Verification, and Validation 
D.1.a. Criteria for Accepting, Rejecting, or Qualifying Data 

Data validation will include the review of the results, chain of custody information, and review of the blank 
and duplicate information. All results will be stored in a database and compared to baseline and previous 
results. Data will be graphed to inspect trends and anomalies. 

D.2. Verification and Validation Methods 
D.2.a. Data Verification and Validation Processes 

Data will be verified by CTV upon receipt of results. 

If anomalous datais suspected, CTV and the service provider will review the metadata associated with the 
sample to assess whether sampling, collection and the analysis conducted caused  spurious results. In 
addition, instrument calibration will be reviewed if necessary. 

D.2.b. Data Verification and Validation Responsibility 

Data will be verified by CTV upon receipt of results. 

D.2.c. Issue Resolution Process and Responsibility 

CTV will oversee sample handling and assessment process. CTV management will determine actions 
necessary to resolve issues. 

D.2.d. Checklist, Forms, and Calculations 

CTV will develop checklists and a GIS database to store data, complete surveillance and ensure that permit 
requirements are met. 
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D.3. Reconciliation with User Requirements 
D.3.a. Evaluation of Data Uncertainty 

CTV will develop a GIS database that will be used for surveillance. The database will ensure data quality 
using methods consistent with USEPA 2009 Unified Guidance. 

D.3.b. Data Limitations Reporting 

Service provider management will be responsible for ensuring that analysis in their laboratory is presented 
with data use limitations for reporting. 

Project leaders and managers will be responsible for ensuring that  results are  vetted and evaluated to 
determine if performance criteria are met.  
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