APPENDIX A: QUALITY ASSURANCE AND SURVEILLANCE PLAN

INSERT PERMIT NUMBER

INSERT PROJECT NAME
	INSTRUCTIONS
This template provides a suggested outline and recommendations for a Quality Assurance and Surveillance Plan (QASP) for a Class VI Permit - Testing and Monitoring Plan (Attachment C of the Permit). Permit applicants must submit a proposed Testing and Monitoring Plan which must meet the requirements of 40 CFR 146.90, including that the plan must include a “quality assurance and surveillance plan for all testing and monitoring requirements” (40 CFR 146.90(k)). The QASP should be included as an Appendix to the Testing and Monitoring Plan (Attachment C of the Permit). Permit applicants are not required to use this QASP template. This template 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. 
In this template, recommendations appear in red text. These are provided to assist with site- and project-specific plan development. These recommendations are not required elements of the federal Class VI Rule. Suggested text appears in blue. It should be modified for each site and project as appropriate. Please delete the red text, modify the blue suggested text, and provide additional data and information as appropriate. Blue suggested text provides example language that should be tailored to each project. Where noted, the blue suggested text must be modified to meet a regulatory requirement. Remember to replace the required yellow highlighted text. 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. Consider making figures at least 300 DPI or PPI to ensure readability.
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 revisions and previous versions of this plan.
Administrative record note: As you review the permit application and attachments, please start compiling the administrative record using the administrative record template. If a final permit is challenged before the Environmental Appeals Board (EAB), the administrative record for the final permit (40 CFR 124.18), or a certified index thereof must be filed with the EAB (40 CFR 124.19(b)(2)). The administrative record closes when the permit is issued. Omit deliberative material. Consult with ORC with questions.
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[bookmark: _Toc201305059]Project Management
[bookmark: _Toc201305060]Project/Task Organization
[Provide an overview of the QASP purpose and indicate which entity will be collecting samples, interpretation, etc. and how data will be stored. Include frequency of reporting.]
[bookmark: _Toc201305061]Key Individuals and Responsibilities
The INSERT PROJECT NAME (Project) includes participation of multidisciplinary teams from PERMITTEE, consultants, and subcontractors. Each team provides technical expertise for the Project to ensure safe operation.
[List the roles (and names if available) and the objectives of their specific tasks.]
[bookmark: _Toc201305062]Independence from Project QA Manager and Data Gathering
The majority of physical samples and data gathered as part of the monitoring program will be collected, analyzed, processed, or witnessed by third parties independent of the project management structure.
[bookmark: _Toc201305063]QASP Responsibility
PERMITTEE is responsible for maintaining and distributing approved QASPs. PERMITTEE will review the QASP, at minimum of once every five years as part of the Testing and Monitoring Plan (Attachment C of this Permit) review. Based on this review, PERMITTEE will submit an amended QASP or demonstrate to the Director that no amendment is needed. Any amendments to the QASP must be approved by the Director, must be incorporated into the permit, and are subject to the permit modification requirements at 40 CFR 144.39 or 144.41, as appropriate. An amended QASP or demonstration that no amendments are needed will be submitted to the Director as follows: (1) Within one year of an area of review reevaluation; (2) Following any significant changes to the facility, such as addition of monitoring well(s) or newly permitted injection well(s) within the area of review; or (3) When required by the Director.

[bookmark: _Toc201305064]Problem Definition/Background
[bookmark: _Toc201305065]Reasons for Initiating the Project
The purpose of INSERT PROJECT NAME is to securely inject and permanently store CO2 in the Injection Zone. This document is part of the Testing and Monitoring Plan (Attachment C of this Permit) for the Project, and it describes quality assurance and quality control for the sampling and analysis in the Testing and Monitoring Plan.
[bookmark: _Toc201305066]Background
PERMITTEE will test and monitor the Project site using both direct and indirect methods. The purpose of testing and monitoring is to verify mechanical integrity of the injection well(s) and monitoring well(s), confirm the CO2 stream is of the specified purity in the Permit, track the movement of the CO2 plume and pressure front, demonstrate containment and non-endangerment of USDWs.
[bookmark: _Toc201305067]Regulatory Information, Applicable Criteria, Action Limits
Class VI well regulations in 40 CFR 146 Subpart H require PERMITEE of Class VI wells to demonstrate that injection wells maintain mechanical integrity, that fluid migration and the extent of the pressure elevation are within the limits described in the Permit, and that USDWs are not endangered. To demonstrate integrity of the injection well bore, the PERMITEE will conduct continuous monitoring of pressure and temperature, and mechanical integrity tests. To demonstrate the extent of the CO2 plume and pressure front, PERMITTEE will obtain pressure, temperature, and fluid samples in monitoring wells and geophysical data of the injection site. In addition, shallow groundwater and soil gas will be monitored for changes that could indicate movement of CO2 from the Injection Zone. [if applicable] 
[bookmark: _Toc201305068]Project/Task Description
[bookmark: _Toc201305069]Summary of Work to Be Performed
[Refer to Table 1, “Summary of Testing and Monitoring,” for a high-level list of planned activities. To avoid the need to update the QASP if minor changes to the project’s Testing and Monitoring Plan are made (e.g., increasing monitoring frequency), refer to the Testing and Monitoring Plan for the monitoring schedule instead of including the schedule here.]


[bookmark: _Ref179542126][bookmark: _Toc404677757][bookmark: _Ref484531703][bookmark: _Toc201305222]Table 1. Summary of Testing and Monitoring. [Complete as appropriate.]
	Objective
	Location(s)
	Method
	Analytical Technique
	Lab/Custody

	CO2 stream analysis
	
	
	
	

	Injection rate and volume
	
	
	
	

	Injection pressure
	
	
	
	

	Annulus pressure
	
	
	
	

	Downhole pressure/ temperature
	
	
	
	

	Corrosion monitoring
	
	
	
	

	Internal mechanical integrity
	
	
	
	

	External mechanical integrity
	
	
	
	

	Near-wellbore formation properties testing
	
	
	
	

	Geochemistry of the lowermost USDW
	
	
	
	

	Soil and soil gas analysis [if applicable] 
	
	
	
	

	CO2 plume and pressure front movement within the Injection Zone
	
	
	
	

	Indirect geophysical monitoring of plume and pressure front
	
	
	
	

	Presence or absence of seismicity
	
	
	
	


[Add separate summary tables for specific activities (e.g., groundwater monitoring), if necessary.]
[bookmark: _Toc201305223]Table 2. Instrumentation Summary. [Modify as appropriate.]
	Monitoring Location
	Instrument Type
	Monitoring Target
(Formation or Other)
	Data Collection Location(s)
	Explanation

	Injection well
	Insert Instrument 1
	
	
	

	
	Insert Instrument 2
	
	
	

	Monitoring well Insert #1
	Insert Instrument 1
	
	
	

	
	Insert Instrument 2
	
	
	

	Monitoring well Insert #2
	Insert Instrument 1
	
	
	

	
	Insert Instrument 2
	
	
	

	Insert other location
	Insert Instrument 1
	
	
	

	
	Insert Instrument 2
	
	
	


[Add separate summary tables for specific activities (e.g., geophysical surveys), if necessary.]
[bookmark: _Toc201305070]Geographic Locations
[bookmark: _Toc201305224]Table 3. Geographic Locations of Injection and Monitoring Wells. [Add rows and include water withdrawal wells, if applicable.]
	UIC Well Name
	Project Well Name
	Drill Date
	API
	Latitude
	Longitude

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



[bookmark: _Toc180098557][bookmark: _Toc180676488][bookmark: _Toc180680153][bookmark: _Toc201305071]Resource and Time Constraints
[Summarize.]
[bookmark: _Toc201305072]Quality Objectives and Criteria
[bookmark: _Toc201305073]Performance and Measurement Criteria
The overall objective of QA for monitoring is to develop and implement procedures to provide results that meet the requirements of the Permit. The testing and monitoring components of the INSERT PROJECT NAME that involve analysis of physical samples are: 
Fluid and dissolved gas in the Injection Zone, first permeable zone above the confining zone, and lowermost USDW to establish baseline conditions (Table 4)
Fluid and dissolved gas in the Injection Zone, first permeable zone above the confining zone, and lowermost USDW during injection and post-injection phases (Table 5)
CO2 stream specification (Table 6) 
Well materials corrosion (Table 7) 
Soil and soil gas (Table 8) [if applicable] 
The data measurement sources listed below do not involve analysis of physical samples. The specifications of these tools are found in Section A.4.g of this document: [Modify/add to this list so it is specific to the Project.]
Gauge measurements (Table 10 through Table 18)
Online gas chromatographs (Table 19) 
DAS measurements (Table 20)
Log measurements (Table 21 through Table 23)
Seismometers (Table 24)
DInSAR and GPS data (Table 26)
Surface monitoring optical cameras (Table 27) [if applicable]
The following tables provide details on analytical and field parameters, detection ranges, precision and quality control requirements. 
[Refer to the tables below for specific analytical parameters and testing/monitoring outputs.]
[bookmark: _Ref179564439][bookmark: _Toc201305225]Table 4. Summary of Analytical and Field Parameters for Fluid and Dissolved Gas Samples in the Injection Zone, First Permeable Zone Above the Confining Zone, and Lowermost USDW to Establish Baseline Conditions.
[The table below includes some example parameters; include additional parameters (or delete parameters) as appropriate.]
	Parameters
	Analytical Methodsa
	Detection Limit/Range
	Typical Precisions
	QC Requirements

	Total and dissolved metals: Ag, Al, As, Ba, Cd, Co, Cr, Cu, Mn, Mo, Ni, Pb, Sb, Se, Sr, Th, Tl, U, V, Zn 
	
	
	
	

	Total and dissolved metals: B, Ca, Fe, K, Mg, Li, Na, Si, Sr, Ti 
	
	
	
	

	Total and dissolved Hg 
	
	
	
	

	Dissolved inorganic carbon (DIC); dissolved organic carbon (DOC) 
	
	
	
	

	Dissolved CO2
	
	
	
	

	Alkalinity: total, bicarbonate, carbonate, and hydroxide 
	
	
	
	

	Major anions: Br, Cl, F, SO4, NO2 and NO3 as N 
	
	
	
	

	PO4 as P
	
	
	
	

	Dissolved H2S (sulfide) 
	
	
	
	

	Total dissolved solids (TDS)
	
	
	
	

	Conductivity 
	
	
	
	

	pH and temperature 
	
	
	
	

	Specific gravity 
	
	
	
	

	Cation-anion balance 
	
	
	
	

	Dissolved gas abundances: CO2, CO, N2, Ar, He, H2, O2, C1–C6+ 
	
	
	
	

	Dissolved gas isotopes: δ13C of C1–C5 and CO2, δ2H of C1 
	
	
	
	

	14C of C1 
	
	
	
	

	14C of DIC 
	
	
	
	

	δ13C of DIC 
	
	
	
	

	δ18O and δ2H of H2O 
	
	
	
	

	87Sr/86Sr 
	
	
	
	

	228Ra/226Ra 
	
	
	
	

	Field Parameters

	pH (field) 
	
	
	
	

	Specific conductance (field) 
	
	
	
	

	Temperature (field) 
	
	
	
	

	Oxidation-reduction potential (field) 
	
	
	
	

	Dissolved oxygen (field) 
	
	
	
	

	Turbidity (field) 
	
	
	
	


a	An equivalent method may be used with the prior approval of the Director.


[bookmark: _Ref179564832][bookmark: _Toc201305226]Table 5. Summary of Analytical and Field Parameters for Fluid and Dissolved Gas Samples in the Injection Zone, First Permeable Zone Above the Confining Zone, and Lowermost USDW During Injection and Post-Injection Phases.
[The table below includes some example parameters; include additional parameters (or delete parameters) as appropriate.]
	Parameters
	Analytical Methodsa
	Detection Limit/Range
	Typical Precisions
	QC Requirements

	Cations/metals: Al, Ba, Mn, As, Cd, Cr, Cu, Pb, Sb, Se, Sr, Ti, Zn
	
	
	
	

	Cations: Ca, Fe, K, Mg, Na, Si 
	
	
	
	

	Anions: Br, Cl, F, NO3, and SO4
	
	
	
	

	Alkalinity (total bicarbonate) 
	
	
	
	

	Total dissolved solids (TDS) 
	
	
	
	

	Water density (field) 
	
	
	
	

	Water density (lab) 
	
	
	
	

	pH (field) 
	
	
	
	

	pH (lab) 
	
	
	
	

	Specific conductance (field) 
	
	
	
	

	Temperature (field) 
	
	
	
	

	Turbidity (field) 
	
	
	
	

	Oxidation-reduction potential (field) 
	
	
	
	

	Oxidation-reduction potential (field) 
	
	
	
	

	Cation anion balance
	
	
	
	

	Dissolved gas abundances: CO2, CO, N2, Ar, He, H2, O2, C1–C6+
	
	
	
	

	Dissolved gas isotopes: δ13C of C1–C5 and CO2, δ2H of C1
	
	
	
	

	14C of C1
	
	
	
	

	14C of DIC
	
	
	
	

	δ13C of DIC
	
	
	
	


[bookmark: _Ref382056123][bookmark: _Toc404677761]a	An equivalent method may be used with the prior approval of the Director.


[bookmark: _Ref179564935][bookmark: _Toc201305227]Table 6. Summary of Analytical Parameters for the CO2 Stream.
[The table below includes some example parameters; include additional parameters (or delete parameters) as appropriate.]
	Parameters
	Analytical Methodsa
	Detection Limit/Range
	Typical Precisions
	QC Requirements

	CO2 content 
	
	
	
	

	Water 
	
	
	
	

	Nitrogen 
	
	
	
	

	Sulphur 
	
	
	
	

	Oxygen 
	
	
	
	

	Glycol 
	
	
	
	

	Carbon monoxide 
	
	
	
	

	NOx 
	
	
	
	

	SOx 
	
	
	
	

	Particulates (CaCO3) 
	
	
	
	

	Argon 
	
	
	
	

	Surface pressure 
	
	
	
	

	Surface temperature 
	
	
	
	

	Isotopes 
	
	
	
	


a	An equivalent method may be used with the prior approval of the Director.
[bookmark: _Toc404677762]

[bookmark: _Ref179564948][bookmark: _Toc201305228]Table 7. Summary of Analytical Parameters for Corrosion Coupons. [Modify as needed.]
[Modify as needed.]
	Parameters
	Analytical Methods
	Detection Limit/Range
	Typical Precisions
	QC Requirements

	Mass 
	NACE SP0775-2023a
	
	
	

	Thickness 
	NACE SP0775-2023a
	
	
	

	Cracking
	NACE SP0775-2023a
	
	
	

	Pitting
	NACE SP0775-2023a
	
	
	

	Insert other signs of corrosion
	
	
	
	


[bookmark: _Ref382056126][bookmark: _Toc404677763]a	NACE SP0775-2023: Preparation, Installation, Analysis, and Interpretation of Corrosion Coupons in Oilfield Operations.

[bookmark: _Ref179564954][bookmark: _Toc201305229]Table 8. Summary of Analytical Parameters for Soil and Soil Gas. [Include if applicable.]
[Add or delete parameters as needed.]
	Parameters
	Analytical Methodsa
	Detection Limit/Range
	Typical Precisions
	QC Requirements

	pH 
	
	
	
	

	Electrical conductivity (EC) 
	
	
	
	

	Sodium adsorption ratio (SAR) 
	
	
	
	

	Moisture 
	
	
	
	

	Total organic carbon (TOC) 
	
	
	
	

	Soil Gas Samples

	Gas: H2, He, O2, N2, CO2, CH4, CO, Ar, C2–C6+ 
	
	
	
	

	14C of CO2b
	
	
	
	

	δ13C of CH4 and CO2, δ2H of methane2
	
	
	
	

	Soil Gas Field Analysis

	Hydrogen sulfide (field) 
	
	
	
	


a	An equivalent method may be used with the prior approval of the Director.

[bookmark: _Toc201305230]Table 9. Actionable Testing and Monitoring Outputs.
[Modify as needed. Ensure entries are consistent with the Emergency and Remedial Response Plan, where appropriate.]
	Activity or Parameter
	Project Action Limit
	Expected Reading

	External mechanical integrity: INSERT TEST NAME 
	Action taken when there is an anomaly in the temperature profile 
	Continuous temperature profiles that are within modeled ranges 

	Internal mechanical integrity: annulus pressure test 
	>5% pressure loss over one hour 
	<5% pressure loss over one hour 

	Surface and downhole gauges 
	Action taken when pressures are substantially outside modeled or expected range 
	Within the Injection Zone, pressure should be <90% of fracture pressure 

	MIT—[INSERT LOG NAME] 
	Action taken when CO2 is measured outside expected range 
	Brine saturated: ~
CO2 saturated: ~ 

	Corrosion coupons 
	Action taken to identify source of corrosion if coupons indicate a rate of >X mm per year 
	Corrosion measured by coupons is <3 mm per year 

	Pressure fall-off testing 
	Action taken to identify source if outside expected range 
	Fall-off pressure is as expected 

	Surface CO2 monitors 
	Injected CO2 stream leak detected 
	No injected CO2 stream leaking 

	Surface CO2 cameras 
	Injected CO2 stream leak detected 
	No injected CO2 stream leaking 

	Surface wellhead inspection 
	injected CO2 stream leak detected 
	No injected CO2 stream leaking 

	CO2 stream analysis using continuous gas chromatography 
	0.X% mol for high alarm, X% mol should trigger a shutdown 
	<0.05% mol 

	Groundwater chemistry measured in the USDW 
	A departure between observed measurements and baseline 
	Statistical methodology will be determined after collecting baseline data 

	Soil gas chemistry 
	A departure between observed measurements and baseline characterization 
	Statistical methodology will be determined after baseline characterization


[For Sections A.4.b through A.4.g, refer to the tables below as needed. These tables are provided as examples; add or remove tables (or rows/columns within the tables) as needed based on instruments or methods to be used.]
[bookmark: _Ref179967899][bookmark: _Toc201305074]Precision
Assessment of analytical precision can be made through the analysis of duplicate samples obtained in the field for testing in third-party laboratories or for testing by field instruments.  
[bookmark: _Toc201305075]Accuracy and Bias
Laboratory accuracy is measured through tests comparing standards of known concentrations and project samples. These tests may include the percent recovery on laboratory control samples or matrix spike analysis. The accredited laboratory will perform these tests to calibrate equipment, as needed and in accordance with their individual standard operating procedures (SOPs). Field accuracy can be determined by collection of field blanks. Logging equipment is typically calibrated prior to commencement of sampling using known standards. Gauges and meters will be tested for accuracy prior to deployment.
[bookmark: _Toc201305076]Representativeness
Representativeness is the degree to which data accurately and precisely represent a characteristic subset of a given population. The network of monitoring wells is designed to provide data points inside and outside the expected CO2 plume and pressure front and across multiple stratigraphic levels. The data obtained from these wells will be used to calibrate and refine the Area of Review modeling. 
[Include if appropriate.]
Soil gas sampling stations are typically selected to represent the near-surface environments present within the AoR. Soil gas stations will be placed in the vicinity of existing and future artificial penetrations as well as in sensitive areas. [If applicable.] 
Groundwater samples will be evaluated for representativeness based on ion and mass balance. Ion balances with ±10% error are considered valid. In a case where ion balance is greater than ±10%, mass balance will be assessed to evaluate and identify the source of the error. If the relative percent difference is >10% for a sample and it’s duplicate, the sample may be considered non-representative.
[bookmark: _Toc201305077]Completeness
Data completeness is a measure of the amount of valid data collected compared to the amount of valid data that was expected to be collected under normal conditions. Data completeness is measured as a percentage of anticipated data obtained from the valid measurements. For this Project, XX% data completeness is acceptable to meet monitoring requirements.
[bookmark: _Toc201305078]Comparability
Data comparability qualifies the level of confidence with which one dataset can be compared to another. The testing and monitoring protocols for this Project allow for repeat measurements. The comparability among datasets of the same type from the same source is anticipated to be high with the implementation of standardized methods and the consistent levels of QA/QC. 
[bookmark: _Ref179967865][bookmark: _Ref179967904][bookmark: _Toc201305079]Method Sensitivity
Sensitivity describes the minimum detection or quantification limit of a method or instrument. The following tables describe detection limits and operating ranges for instruments and tools used on this Project.
[bookmark: _Ref179565538][bookmark: _Toc201305231]Table 10. Summary of Measurement Parameters for Field Gauges. [Modify as needed.]
	[bookmark: _Ref382056479][bookmark: _Toc404677765]Parameters
	Analytical Methods
	Detection Limit/
Range
	Typical Precision
	QC Requirements

	Surface injection line pressure gauge 
	
	
	
	

	Surface injection line temperature gauge 
	
	
	
	

	Downhole temperature and pressure gauges 
	
	
	
	

	Wellhead tubing pressure 
	
	
	
	

	Wellhead annulus pressure 
	
	
	
	

	CO2 injection mass flow rate 
	
	
	
	


[bookmark: _Toc201305232]Table 11. Downhole Pressure and Temperature Gauge Specifications. [Modify as needed.]
	Parameter
	Value

	Calibrated working pressure range 
	

	Initial pressure accuracy 
	

	Pressure resolution 
	

	Pressure drift stability 
	

	Calibrated working temperature range 
	

	Initial temperature accuracy 
	

	Temperature resolution 
	

	Temperature drift stability 
	

	Maximum temperature 
	


[bookmark: _Toc201305233][bookmark: _Ref382056470][bookmark: _Toc404677766]Table 12. Surface Pressure Gauge Specifications. [Modify as needed.]
	Parameter 
	Value 

	Calibrated working pressure range 
	

	Initial pressure accuracy 
	

	Pressure resolution 
	

	Pressure drift stability 
	


[bookmark: _Toc201305234]Table 13. Multivariable Pressure Transmitters. [Modify as needed.]
	Parameter 
	Value 

	Mass flow rate accuracy 
	

	Differential pressure 
	

	Static pressure type 
	

	Static pressure range  
	

	Temperature range 
	

	Type of equipment orifice 
	


[bookmark: _Toc201305235]Table 14. Senior Orifice Meters [Modify as needed.]
	Parameter 
	Value 

	Sizing 
	

	Temperature range 
	

	Tolerance 
	


[bookmark: _Toc201305236]Table 15. Pressure Gauge Specifications—Injection Tubing Pressure. [Modify as needed.]
	Parameter
	Value

	Calibrated working pressure range
	

	Initial pressure accuracy
	

	Pressure resolution
	

	Pressure drift stability
	


[bookmark: _Toc201305237]Table 16. Pressure Gauge Specifications—Annulus Pressure. [Modify as needed.]
	Parameter
	Value

	Calibrated working pressure range
	

	Initial pressure accuracy
	

	Pressure resolution
	

	Pressure drift stability
	


[bookmark: _Toc201305238]Table 17. Temperature Gauge Specifications—Injection Tubing Temperature. [Modify as needed.]
	Parameter
	Value

	Calibrated working temperature range
	

	Initial temperature accuracy
	

	Temperature resolution
	

	Temperature drift stability
	


[bookmark: _Ref179565525][bookmark: _Toc201305239]Table 18. CO2 Mass Flow Rate Gauge Specifications. [Modify as needed.]
	Parameter
	Value

	Calibrated working flow rate range
	

	Initial mass flow rate accuracy
	

	Mass flow rate resolution
	


[bookmark: _Ref179565836][bookmark: _Toc201305240]Table 19. Summary of Specifications for Online Gas Chromatographs. [Modify as needed.]
	Parameters 
	Analytical Methods 

	Analysis time 
	

	Repeatability 
	

	Temperature range 
	

	Calibration 
	

	Range 
	

	Calculations 
	

	Components measured 
	


[bookmark: _Ref179565973][bookmark: _Toc201305241]Table 20. Technical Specifications for DAS Fiber. [Modify or delete as needed.]
	Parameter 
	Value 

	Spatial resolution 
	

	Sampling resolution, 
	

	Accuracy 
	

	Measurement range 
	

	Sample clock frequency 
	

	Measurement times 
	

	Measurement times 
	

	Dynamic range 
	

	Operating environment 
	

	Output channel pitch 
	


[bookmark: _Ref179565981][bookmark: _Toc201305242]Table 21. Representative Logging Tool Specifications for Mechanical Integrity. [Modify as needed indicating which logs will be used on each well type: injection well(s) and injection zone monitoring well(s)]
	Parameter
	Temperature Log
	Isolation Scanner
	Ultrasonic Imager Tool
	Cement Bond Log
	Variable Density Log

	Logging speed 
	
	
	
	
	

	Depth of investigation 
	
	
	
	
	

	Vertical resolution 
	
	
	
	
	

	Range of measurement 
	
	
	
	
	

	Temperature rating 
	
	
	
	
	

	Pressure rating 
	
	
	
	
	


[bookmark: _Toc201305243]Table 22. Representative Logging Tool Specifications for Reservoir Saturation Tools. [Modify as needed.]
	Parameter 
	 INSERT LOG NAME
	 INSERT LOG NAME

	Acquisition 
	Real time
	Real time

	Logging speed 
	
	

	Depth of investigation 
	
	

	Vertical resolution 
	
	

	Range of measurement 
	
	

	Temperature rating 
	
	

	Pressure rating 
	
	


[bookmark: _Ref179565989][bookmark: _Toc201305244]Table 23. Representative Logging Tool Specifications for Single-Phase Sampling Tools. [Modify as needed.]
	Parameter 
	INSERT LOG NAME

	Acquisition 
	Real time

	Sample capacity 
	

	Service 
	Sour 

	Temperature rating 
	

	Pressure rating 
	


[bookmark: _Ref179566005][bookmark: _Toc201305245]Table 24. Summary of Measurement Parameters for Seismometers. [Modify as needed.]
	Parameters 
	Value 

	Nominal sensitivity 
	

	Precision 
	

	Bandwidth/120s 
	

	Bandwidth/20s 
	

	Off-axis sensitivity 
	

	Clip level 
	

	Operating tilt range/120s 
	

	Operating tilt range/20s 
	

	Parasitic resonances 
	

	Dynamic range 
	


[bookmark: _Toc201305246]Table 25. Summary of Measurement Parameters for Vertical Seismic Profiles. [Modify as needed.]
	Parameter 
	Value

	Horizontal accuracy 
	

	Detection limit 
	

	DAS recording gauge length 
	

	DAS receiver spacing 
	

	Source spacing 
	


[bookmark: _Ref179566032][bookmark: _Toc201305247]Table 26. Summary of Measurement Parameters for DInSAR and GPS. [Modify as needed.]
	Parameter 
	Value 

	Sensitivity, DInSAR 
	

	Sensitivity, GPS 
	

	Detection limit, DInSAR 
	

	Detection limit, GPS 
	


[bookmark: _Ref179566038][bookmark: _Toc201305248]Table 27. Summary of Measurement Parameters for Surface Optical Cameras. [Modify or delete as needed.]
	Parameter
	Value 

	Sensitivity to detect CO2
	

	Thermal sensitivity 
	

	Spectral range 
	

	Operating temperature range 
	


[bookmark: _Toc201305080]Specialized Training/Certifications
[bookmark: _Toc201305081]Specialized Training and Certifications [Modify as needed.]
Trained, specialized personnel will operate geophysical survey equipment and wireline logging tools. Data acquired from these methods will be processed according to industry standards. Fluid and dissolved gas sampling will be conducted by trained personnel. Relevant personnel will participate in annual H2S safety training courses compliant with the scope elements defined in ANSI Z390.1-2017. 
[bookmark: _Toc201305082]Training Provider and Responsibility [Modify as needed.]
Training for personnel will be provided by the Permittee or Contractor responsible for the data collection activity.
[bookmark: _Toc201305083]Documentation and Records
[bookmark: _Toc201305084]Report Format and Package Information
PERMITTEE will submit a semi-annual report containing the required Project data in accordance with 40 CFR 146.91, including testing and monitoring information as specified by the Permit. All data and Project records will be stored electronically on secure servers. Data will be provided in the format specified by the Director.
[bookmark: _Toc201305085]Other Project Documents, Records, and Electronic Files 
Other documents, records, and electronic files, such as well logs, test results, or other data, will be provided to the Director upon request.
[bookmark: _Toc201305086]Data Storage and Duration
PERMITTEE will maintain the required Project data in accordance with 40 CFR 146.91(f) and as specified in the Permit. All data and Project records will be stored electronically on secure servers and will have routine backups.
[bookmark: _Toc201305087]QASP Distribution Responsibility 
The Project Manager will be responsible for distributing the most current copy of the approved QASP to the individuals on the distribution list.
[bookmark: _Toc201305088]Data Generation and Acquisition
[bookmark: _Toc201305089]Sampling Design [Modify as needed.]
[bookmark: _Ref179967981][bookmark: _Toc201305090]Design Strategy 
This section covers the sampling design strategy for collection of physical samples of the CO2 stream, corrosion coupons, [Substitute with alternative method if appropriate] groundwater fluid sampling, and soil gas sampling [if applicable]. Indirect monitoring methods, such as seismic, pressure, temperature, and logging and their testing methodology are described in section B.1.a.vi. 
The injected CO2 stream in the flowline will be continuously monitored via gas chromatography and sampled quarterly for laboratory geochemical analysis. The CO2 stream composition will also be analyzed in an accredited laboratory after maintenance events. 
Corrosion monitoring via coupons [Substitute with alternative method if appropriate] will be used to detect evidence of internal metal loss resulting from the CO2 stream, which could occur if a water phase and/or impurities are present. Detection of corrosion past the acceptable limit of X mils per year (mpy) will result in review of the operating conditions to determine the source of corrosion and the required mitigation measures to control corrosion. [Note specialized logging can be used to supplement corrosion monitoring.]
Sampling of fluid and dissolved gas in the Injection Zone, the first permeable zone above the confining zone, and the lowermost USDW will occur during construction and before injection to establish a baseline characterization. Additional monitoring of these zones will be conducted during the injection and post-injection phases of the INSERT PROJECT NAME as specified in the Permit and Testing and Monitoring Plan (Attachment C of this Permit) or if required by the Director. Fluid and dissolved gas sampling of the lowermost USDW, and soil gas sampling [if applicable] of the near-surface, will also be conducted. 
If pressure or temperature changes in an injection zone monitoring well suggest that CO2 or formation fluids have potentially reached the injection zone monitoring well location during the injection or post-injection phases, the lowermost USDW and soil gas [if applicable] will be sampled and analyzed to confirm the presence or absence of CO2 or displaced brine. 
[Delete/modify as needed.]
Soil gas will be analyzed prior to authorization to inject to establish baseline chemical and isotopic characterization. During injection, sampling will be conducted at each station on a XXX basis for the first XXX years and compared with the pre-injection characterization to identify any deviations. Following the XXX year, sampling will be conducted at a subset of locations on an annual basis. If deviations are present, an attribution analysis will be performed. If the results indicate the deviation in isotopes is from the carbon dioxide stream, the Director will be notified within 24 hours.  
Monitoring the CO2 Stream [Modify as needed.]
The injected CO2 stream for INSERT PROJECT NAME will be monitored using XXX. The CO2 stream samples will be routinely collected at XXXX directly upstream of the CO2 injection wellhead(s) and analyzed. The monitoring frequency will be sufficient to detect changes in physical or chemical properties caused by any deviation from the permitted specification.
Monitoring Corrosion [Modify as needed.]
The purpose of corrosion monitoring is to identify any loss of metal thickness, cracking, or pitting of well components that could result in loss of mechanical integrity. Corrosion will be monitored using coupons, a flow loop or alternative method approved by the Director. Corrosion management is based on the CO2 stream specification, operations, reservior conditions and corrosion resistant well materials selection. Well components that are in contact with CO2 may become saturated with water during shut-ins. [Describe the injection tubing and packer material.] 
The well materials selected for the INSERT PROJECT NAME Project are designed to manage and mitigate corrosion risk. To monitor for corrosion, coupons of well materials will be collected and analyzed [Substitute with alternative method if appropriate] on a quarterly basis. Casing inspection logs will be run during well workovers for injection well(s) and injection zone monitoring well(s). 
Monitoring Fluid in the Injection Zone [Modify as needed.]
The purpose of monitoring the fluid in the Injection Zone is to track the evolution of the CO2 plume or pressure front away from the injection well. Direct monitoring of the pressure front and the extent of the CO2 plume is required by 40 CFR 146.90(g). Injection zone monitoring well(s) at the INSERT PROJECT NAME will be used to monitor the pressure and temperature of the Injection Zone. The placement of injection zone monitoring well(s) is designed to observe long-term changes in the plume and pressure front. 
Monitoring Fluid in the First Permeable Zone Above the Confining Zone and the Lowermost USDW [Modify as needed.]
The purpose of monitoring fluid in the first permeable zone above the confining zone is to determine the presence or absence of injected CO2 stream or displaced formation fluids from the Injection Zone, per 40 CFR 146.90(d). A change in pressure, temperature, or geochemical composition in the fluid above the upper confining zone may indicate containment failure via a breach of primary confining zone or loss of mechanical integrity. 
[Include the section below if soil and soil gas sampling is required. Modify as needed.]
Monitoring Soil and Soil Gas Composition
The objective of soil gas monitoring is to provide an additional line of evidence supporting the presence or absence of CO2 or brine leakage from the Injection Zone. 
Up to X soil samples per location will be collected for the laboratory analysis of pH, electrical conductivity, sodium adsorption ratio, TOC, and soil moisture. Soil samples will be conducted once, during installation of soil gas probe stations.
Monitoring the AoR with Geophysical Techniques [Modify as needed.]
PERMITTEE will indirectly monitor the AoR by [Describe methods.] in the Injection Zone and the first permeable zone above the upper confining zone. In addition, PERMITTEE will indirectly monitor the AoR using [Describe methods.]. Additional details on geophysical methods are presented in the Testing and Monitoring Plan (Attachment C of this Permit). These data will be collected, processed, and interpreted on a XXXXX basis to detect mm-scale changes in surface deformation that may result from operational activities in the Injection Zone. 
[Add subsections to Section B.1.a if additional types of monitoring are planned.]
[bookmark: _Toc201305091]Sampling Strategy
Number of Samples and Sampling Locations [Modify as needed.]
The injected CO2 stream will be monitored using XXX in the INSERT INJECTION WELL NAME. CO2 stream samples will be collected and analyzed XXX.
Corrosion coupons [Substitute with alternative method if appropriate] will be collected and analyzed on a quarterly basis. In addition to coupons [Substitute with alternative method if appropriate], PERMITTEE will conduct weekly visual inspection of the facilities and continuously monitor pressure and temperature data for indications of potential leakage that could result from corrosion. 
Injection Zone fluid and dissolved gas samples will be collected in injection zone monitoring well(s) prior to injection, and following injection, if pressure or temperature data from the Injection Zone monitoring well(s) indicates the potential presence of the CO2 plume. 
Fluid and dissolved gas sampling in the first permeable zone above the confining zone and the lowermost USDW will be conducted on a quarterly basis. Groundwater samples will be collected quarterly starting in the first year of injection operations and continuing through the XXX year of injection operations. Beginning in the XXX year of operations, sampling will be conducted annually. Annual sampling will continue for the first XX years post-injection. Additional sampling will be conducted if pressure or temperature data from the Injection Zone monitoring well(s) or fluid data from the first permeable zone above the confining unit USDW-level well indicate the potential presence of injected CO2 stream or displaced brine above the confining zone. 
[Include if applicable.] Soil gas sampling will be conducted at X stations. During the injection phase, soil gas samples will be collected XXX starting in the first year of injection operations and continuing through the X year of injection operations. Beginning in the X year of operations, sampling will be conducted XXX. Every XXX soil gas samples will be collected post-injection until site closure. Additional samples will be collected if pressure or temperature data from the Injection Zone monitoring well(s) or fluid data from the USDW-level well indicates the potential presence of injected CO2 stream or displaced brine above the confining zone. 
Sampling Contingency [Modify as needed.]
The INSERT PROJECT NAME injection and monitoring wells and soil gas stations [if applicable] are located on acreage that PERMITTEE owns/has surface access rights to. Sampling schedules may be adjusted, based on weather conditions or other operational activities (e.g., workovers). Any adjustments to the sampling schedule must not impact the ability of PERMITTEE to meet Permit requirements.
Activity Schedule [Modify as needed.]
The schedule for sampling is specified in the Testing and Monitoring Plan (Attachment C of this Permit). Testing and monitoring during the injection and post-injection phases will be conducted for XX years and 50 years, respectively.
Critical and Secondary Data [Modify as needed.]
The following information will be recorded during sampling: date and time of activity, persons performing activity, specific location of activity, instrument calibration data, field parameters, and other data to describe the type of activity. 
Sources of Variability [Modify as needed. There are multiple sources of variability that could impact sampling and the subsequent interpretation of collected data.] 
Key sources of variability include but are not limited to: 
Variability may result from changes in instrument calibration, changes in personnel collecting or analyzing samples, changes in environmental conditions during sample collection in the field, or data input errors. 
Variability in near-surface monitoring data [if applicable] could result from atmospheric effects, such as turbulence or stratification. 
Variability in seismic data could result from surface noise, such as from construction or industrial activities. 
Subsurface fluids in the Injection Zone and above the Injection Zone may be impacted by activities of other operators who are engaged in injection and/or production [Modify as appropriate.] activities offset to the INSERT PROJECT NAME site [if applicable]. Although these activities are >X miles from the proposed INSERT INJECTION WELL NAME, impacts may result in pressure, temperature, and fluid composition changes over the life of the INSERT PROJECT NAME injection and post-injection periods. 
Activities to mitigate or reconcile variability include but are not limited to: 
Evaluating data in a timely manner after collection to allow for resampling and reanalysis if anomalies are observed. 
Recording data in the field or laboratory that describe the conditions in which the sample was obtained, or analysis was performed. 
Checking instrument calibration according to best practices. 
Training staff and requiring training for third parties conducting sampling or analysis. 
Conducting blind checks in the accredited laboratory. 
Utilizing qualified personnel for QC analysis and interpretations. 
Noise impacting seismic data can filtered out or minimized during processing. 
[bookmark: _Toc201305092]Sampling Methods
[bookmark: _Ref179969800][bookmark: _Toc201305093]Sampling Standard Operating Procedures (SOPs) [Modify as needed.]
CO2 Stream Sampling SOP
CO2 sampling will be conducted by XXXX using process XXX and will follow the procedure outlined in GPA-2177-20 to ensure that samples are representative of the injected CO2 stream. CO2 stream sampling will occur in the last compressor station prior to being sent to the injection well. Sampling procedures will ensure each sample is representative of the injectant, and samples will be processed, packaged, and shipped to the accredited laboratory following standard sample handling and chain-of-custody protocols. The samples will be analyzed in accordance with GPA-2177-20 and the detection limit and precision can be found in the QASP, Table 6.
INSERT LAB NAME has a chain-of-custody procedure that includes the following:
Sample date.
Sample description.
Sample type.
Relinquished by and received by signatures.
Sampler name.
Location information.

Corrosion Coupon Sampling SOP [Substitute with alternative method if appropriate]
PERMITTEE will ensure retrieval and placement of coupons under pressure using double block and bleed retrieval tools. [Modify as needed.]
Fluid Sampling in the Injection Zone SOP
Fluid samples will be collected in the Injection Zone from the INSERT INJECTION-ZONE MONITORING WELL NAME well(s) by INSERT METHOD USED. Samples will be of sufficient volume to conduct the fluid and isotopic analyses planned for the INSERT PROJECT NAME.
[bookmark: _Ref179968047]Sampling Fluid from the Lowermost USDW SOP
Fluid samples from the USDW well will be collected primarily using low-flow sampling techniques and will follow EPA procedures described in EPA manual LSASDPROC-301-R6 (EPA, 2023a).
The static water level will be measured using an electronic water level indicator and the volume of water in the wellbore will be calculated for purging. 
The temperature, pH, specific conductance, dissolved oxygen, turbidity, and oxidation-reduction potential will be measured in the field using calibrated portable water quality probes and a flow-through cell. Groundwater turbidity will be measured using a portable turbidity meter. Water quality probes will be calibrated at the beginning of each sampling day according to specifications set by equipment manufacturer and a calibration verification check performed at the end of the day. 
Purging will be conducted by a dedicated downhole bladder pump to mitigate cross-contamination, with the pump intake positioned in the middle of the screen interval. Groundwater will be purged until stabilization of field parameters, pH, temperature, and specific conductance, is reached to ensure samples are representative of formation water quality. Water quality parameters will be monitored in the field using portable probes and a flow-through cell consistent with standard methods given sufficient flow rates and volumes. Groundwater turbidity will be measured in the field utilizing a portable turbidity meter. Field parameters will be considered stable when three successive measurements made three minutes apart meet the criteria listed in Table 28 below. 
Once field parameters have stabilized, samples will be collected from the discharge line of the pump as soon as possible after purging is complete. Sample agitation will be minimized, and the pump discharge line will not contact the sample container. Samples will be placed in labeled containers and preserved as soon as possible in an ice-filled cooler or as specified by the accredited laboratory. 
Samples requiring filtration (e.g., dissolved metals) will be filtered through 0.45-μm flow-through filter cartridges as appropriate and consistent with ASTM D6564-00. Prior to sample collection, filters will be purged with a minimum of 100 mL of well water (or more if required by the filter manufacturer). Samples will be properly preserved per analyte requirements. 
Sample blanks will be collected if equipment is field-cleaned and reused on site. 
[bookmark: _Ref179914860][bookmark: _Toc201305249]Table 28. Stabilization Criteria of Water Quality Parameters During USDW-Level Well Purging.
	Field Parameter
	Stabilization Criterion

	pH 
	±0.2 units 

	Temperature 
	±10% of reading 

	Specific conductance 
	±3% of reading 

	Oxidation-reduction potential
	±10 mV of reading 

	Dissolved oxygen 
	±10% of reading or 0.3 mg/L, whichever is greater 

	Turbidity 
	±10% of reading or below 10 NTU 


Sampling for Soil and Soil Gas SOP [If applicable.]
Soil gas samples at the probe stations will be collected, generally following the procedures set forth in EPA Method SESDPROC-307-R5 (EPA, 2023b) and industry standard ASTM D7648/D7648M-18. During sample collection, a vacuum will be applied to the tubing on the surface using 60 mL gas-tight syringes, equipped with three-way valves to purge at least the full length of the tubing. A soil gas sample will then be collected in an appropriate sample container provided by the laboratory. During soil gas sampling, a leakage test will be conducted by releasing helium gas as a tracer gas within a shroud over each soil gas sampling site. 
During drilling activities for installation of soil gas probes, up to three soil samples per soil gas probe location will be collected in accordance with EPA Method LSASDPROC-300-R5 (EPA, 2023c). Sample intervals will target various depths along the length of the boring to establish site soil characteristics pre-injection. Soil samples will be collected in appropriate sample containers. 
[bookmark: _Toc201305094]In Situ and Continuous Monitoring
In situ, continuous monitoring of the injected CO2 stream is planned. The process is as follows:
[Describe the process.]
[bookmark: _Toc201305095]Sample Homogenization, Composition and Filtration 
No samples are anticipated to be homogenized. Groundwater samples will be filtered as described in Section B.2.a.iv. [Modify as needed.]
[bookmark: _Toc201305096]Sample Equipment
[bookmark: _Toc379546039][Modify as needed.]
Sampling Equipment for the Injected CO2 stream
Samples of the injected CO2 stream will be collected according to process XXX.
Sampling Equipment for Corrosion Coupons [Substitute with alternative method if appropriate]
Coupon retrieval equipment used to retrieve and place coupons will be used by the INSERT PROJECT NAME for coupon retrieval and placement. [Modify as appropriate.]
Sampling Equipment for Fluid from the Injection Zone
Fluid samples will be collected from the INSERT INJECTION ZONE MONITORING WELL NAME well(s). 
Sampling Equipment for the Lowermost USDW
The equipment for sampling groundwater from the USDW monitoring well will include:
Sampling pump (i.e., bladder pump), 
Water quality probes, flow-through cells, and calibration solutions, 
Water level meter, 
Laboratory-provided containers, with appropriate preservatives (see Table 30), and 
Labels, chain-of-custody forms, and coolers/shipping containers. 
Sampling Equipment for Soil and Soil Gas [If applicable. Adjust as needed.]
The equipment needed for collecting soil samples includes:
Sampling hand tools (e.g., spatula, trowel, core knife), 
Laboratory-provided containers, with appropriate preservatives (see Table 31), and 
Labels, chain-of-custody forms, and coolers/shipping containers. 
The equipment needed for soil gas sampling includes:
Vacuum pump,
Syringes and three-way valves, 
Leak detection test gas (i.e., helium), 
Helium meter, 
Laboratory-provided containers, with appropriate preservatives (see Table 31), and 
Labels, chain-of-custody forms, and coolers/shipping containers. 
[bookmark: _Toc201305097]Sample Preservation 
Preservation of Injected CO2 Stream Samples 
Preservation will be done in accordance with XXX. 
Preservation of Coupon Samples [Substitute with alternative method if appropriate]
Coupons will be collected after retrieval and stored in paper envelopes or dry plastic bags. [Modify as appropriate.]
Preservation of Fluid from the Injection Zone 
Fluid samples from the Injection Zone will be preserved in accordance with [Insert name of SOP]. 
Preservation of Samples from the Lowermost USDW 
For groundwater and other aqueous samples for characterizing and monitoring the lowermost USDW, the preservation methods provided in Table 30 will be used. 
Preservation of Soil and Soil Gas Samples 
For soil and soil gas samples for monitoring the near-surface, the preservation methods provided in Table 31 will be used.
[bookmark: _Toc201305098]Cleaning/Decontamination of Sampling Equipment
Cleaning/Decontamination of Injected CO2 Stream Sampling Equipment 
The cleaning and decontamination of CO2 sampling equipment will be conducted in accordance with GPA 2177-20. 
Cleaning/Decontamination of Coupon Sample Equipment [Substitute with alternative method if appropriate] 
Coupons are cleaned using methanol and blasted using a standard coupon cleaning procedure to remove any corrosion or scale to allow for accurate measurement of metal loss and depth of corrosion pitting. [Modify as appropriate.]
Cleaning/Decontamination of Equipment for Sampling Fluid from the Injection Zone and First Permeable Zone Above the Confining Zone
Cleaning or decontamination will be conducted in accordance with [Insert name of SOP]. 
Cleaning/Decontamination of Equipment for Sampling Fluid from the Lowermost USDW 
A solution of industrial-grade detergent (e.g., [INSERT DETERGENT NAME]) and deionized water will be used to decontaminate non-dedicated sampling equipment utilized for groundwater sampling.
Cleaning/Decontamination of Equipment for Sampling Soil and Soil Gas [If applicable.]
No cleaning or decontamination will be required for soil gas samples. New gas-tight syringes will be utilized to collect each sample, and each soil gas probe site will include dedicated sampling tubing. A solution of industrial-grade detergent (e.g., [INSERT DETERGENT NAME])) and deionized water will be used to decontaminate drilling rods, hand augers, hand tools, and other non-dedicated sampling equipment utilized for soil sampling.
[bookmark: _Toc201305099]Support Facilities [Modify as needed.]
Support Facilities for Injected CO2 Stream Sampling [Describe the sampling station for the CO2 stream and expected O&M.]
Support Facilities for Coupon Sampling [Substitute with alternative method if appropriate]
Coupon retrieval from locations above ground may require platforms to reach the coupon access fittings. [Modify as appropriate.]
Support Facilities for Sampling Fluid from the Injection Zone and First Permeable Zone Above the Confining Zone [Modify as needed.]
Logger will supply any support facilities that are necessary for wireline-deployed sample collection tools in the injection zone or the first permeable zone above the upper confining zone. 
Support Facilities for Sampling Fluid from the Lowermost USDW [Modify as needed.]
Support facilities necessary for collecting and analyzing fluid and dissolved gas samples from the USDW monitoring well(s) will be determined by the Permittee in consultation with the accredited laboratory, prior to each mobilization.
Support Facilities for Equipment for Sampling Soil Gas [If applicable.]
Support facilities necessary for collecting and analyzing soil and soil gas samples from the near-surface will be determined by the Permittee in consultation with the accredited laboratory, prior to each mobilization. 
[bookmark: _Toc201305100]Corrective Action, Personnel and Documentation [Modify as needed.]
The personnel responsible for collecting samples in the field or analyzing samples in the accredited laboratory will also be responsible for calibrating and testing equipment and performing corrective actions on malfunctioning equipment. If corrective action cannot be taken, the equipment will be returned to the manufacturer for repair or replacement. The personnel sampling or analyses will record the actions, if corrective actions were required before or after samples were acquired or analyses were conducted. 
For fluid, soil, and soil gas sampling [if applicable] and analysis, replacements and backups for all supplies, equipment, reagents, and tools will be kept on hand. Duplicates of all equipment/sample bottles will also be available.
[bookmark: _Toc201305101]Sample Handling and Custody
[bookmark: _Toc201305102]Maximum Hold Time/Preservation [Modify as needed.]
[bookmark: _Toc201305250]Table 29. Containers, Preservation Techniques, and Holding Times for Samples.
	Sample Type 
	Container and Volume 
	Preservation Technique 
	Maximum Holding Time 

	Injected CO2 Stream
	In accordance with XXX 

	Coupons [Substitute with alternative method if appropriate] 
	Placed in sealed plastic bags or paper envelops to prevent rusting [Modify as needed.]
	NA [Modify as needed.]
	Delivered to the lab within one week [Modify as needed.]

	Fluid from the Injection Zone 
	See Table 30

	Fluid from the lowermost USDW 
	See Table 30

	Soil gas [if applicable]
	See Table 31


[bookmark: _Ref179916787][bookmark: _Toc201305251]Table 30. Containers, Preservation Techniques, and Holding Times for Groundwater Sample Parameters Collected in the Injection Zone, First Permeable Zone Above the Upper Confining Zone, and Lowermost USDW.
	Parameters 
	Container and Volume 
	Preservation Technique 
	Maximum Holding Time 

	Geochemical Samples 

	Total metals/metalloids: Al, As, Ba, B, Cd, Ca, Co, Cu, Cr, Fe, Pb, Li, Mg, Mn, Mo, Ni, P, K, Sb, Se, Si, Na, Sr, Ti, V, Zn 
	
	
	

	Total metals/metalloids and dissolved metals/‌metalloids: U 
	
	
	

	Total metals/metalloids and dissolved metals/‌metalloids: Hg 
	
	
	

	Dissolved metals/‌metalloids: Al, As, Ba, B, Cd, Ca, Co, Cu, Cr, Fe, Pb, Li, Mg, Mn, Mo, Ni, P, K, Sb, Se, Si, Na, Sr, Ti, V, Zn 
	
	
	

	Anions: Br, Cl, F, NO2, NO3, SO4, PO43- 
	
	
	

	Total, bicarbonate, carbonate, and hydroxide alkalinity 
	
	
	

	pH (lab) 
	
	
	

	Total dissolved solids (TDS) 
	
	
	

	Water density (lab) 
	
	
	

	Dissolved inorganic carbon (DIC) 
	
	
	

	Conductivity/specific conductance 
	
	
	

	Water Isotopic Analyses

	228Ra/226Ra 
	
	
	

	87Sr/86Sr 
	
	
	

	87Sr/86Sr 
	
	
	

	δ18O and δ2H of H2O 
	
	
	

	δ13C of DIC 
	
	
	

	δ14C of DIC 
	
	
	

	Dissolved Gas Samples and Isotopic Analyses

	Dissolved gas: N2, CO2, CO, O2, Ar, H2, He, CH4, C2H6, C3H8, i-C4H10, n-C4H10, i-C5H12, n-C5H12 and C6+ 
	
	
	

	δ13C of dissolved CO2, C1–C5, δ2H of CH4 
	
	
	

	δ14C of CH4 
	
	
	

	Dissolved CO2 
	
	
	

	Dissolved gas: H2S 
	
	
	

	Composition and isotope noble gas: Ar, Kr, Xe, Ne, He, 3He/4He ratio, 20Ne/22Ne ratio, 36Ar/40Ar ratio 
	
	
	


[bookmark: _Ref179916775][bookmark: _Toc201305252]Table 31. Containers, Preservation Techniques, and Holding Times for Soil Gas and Soil Samples. [If applicable.]
	Sample Type 
	Container and Volume 
	Preservation Technique 
	Maximum Holding Time 

	Soil Samples 

	pH 
	
	
	

	Electrical conductivity (EC) 
	
	
	

	Sodium adsorption ratio (SAR) 
	
	
	

	Moisture 
	
	
	

	Soil Gas Samples

	Gas: H2, He, O2, N2, CO2, CH4, CO, Ar, C2–C6+ 
	
	
	

	δ14C of CO2 
	
	
	

	δ13C of methane and CO2, δ2H of methane 
	
	
	


[bookmark: _Toc201305103]Sample Transportation and Storage
[bookmark: _Ref179919821][bookmark: _Toc201305253]Table 32. Transportation and Storage for Injected CO2 Stream, Coupons, Groundwater, Soil, and Soil Gas [if applicable] Samples.
	Sample Type 
	Transportation 
	Storage 

	Injected CO2 Stream
	
	

	Coupons [Substitute with alternative method if appropriate]
	
	

	Fluid from the injection zone 
	
	

	Fluid from the first permeable zone above the confining zone 
	
	

	Fluid from the lowermost USDW 
	
	

	Soil [If applicable]
	
	

	Soil gas [If applicable]
	
	


[bookmark: _Toc201305104]Sampling Chain of Custody: Documentation, Identification, and Tracking 
All sample containers will have waterproof labels with relevant information regarding the project name, sampling date, sampling location, sample identification number, sample type, sample method, and sample preservation (if used). 
Chain-of-Custody for Injected CO2 Stream Samples 
The injected CO2 stream sampler will maintain a chain of custody procedure in accordance with [Insert name of SOP]. 
Chain of Custody for Corrosion Coupon Samples [Substitute with alternative method if appropriate]
Coupons will be retrieved and analyzed for weight loss, pitting depth, and any other damage. [Modify as appropriate.]
Chain of Custody for Groundwater Samples 
Groundwater samples will be collected in accordance with the procedures described in Section B.2.a and field logbooks or an equivalent logging method will be maintained using standardized forms (if applicable) for consistency in the information reported. The information recorded in the field logbook will include at a minimum: 
The project information (e.g., project name and location), 
Daily activity entries (e.g., date, sampling start and end, weather conditions, name of sampling personnel), 
Field instrumentation used and calibration records, and 
Sample records, which document the sample collection and field measurements (e.g., water quality parameters and water level). Sample records should also document sample locations and identification, consistent with the sample container labels for internal tracking. 
When transferring the possession of samples, the personnel relinquishing and receiving the samples will sign, date, and note the time on the chain-of-custody form. Copies of the form will be provided to the personnel/laboratory receiving the samples as well as the personnel/laboratory transferring the samples. The field logbooks and chain-of-custody forms will be retained and archived to allow simplified tracking of sample status. The chain-of-custody forms and the record-keeping task are both the responsibilities of the groundwater sampling team personnel and accredited laboratory. 
Chain-of-Custody for Soil and Soil Gas Samples [If applicable.]
The chain-of-custody and field logbook requirements for soil and soil gas sampling are the same as the chain-of-custody requirements for groundwater described above.
[bookmark: _Toc201305105]Analytical Methods
[bookmark: _Toc201305106]Description of Analytical Methods
Analytical Methods for injected CO2 stream
Injected CO2 stream will be analyzed in accordance with XXX.
Analytical Methods for Corrosion Coupons [Substitute with alternative method if appropriate] 
Weight loss and pitting depth are measured to calculate the general corrosion and pitting corrosion rates and will be reported by a qualified mechanical integrity engineer. Data will be trended to determine if corrosion is present and changing over time. [Modify as appropriate.]
Analytical Methods for Groundwater Samples
All laboratory analyses of groundwater samples collected for monitoring the lowermost USDW, the first permeable zone above the upper confining zone, and the Injection Zone will be conducted in accordance with EPA-approved methodologies or standardized methods (Table 4 and Table 5). Laboratory analyses of groundwater samples will be completed in accordance with SOPs developed by the laboratory that are consistent with referenced methods. Upon request, PERMITTEE will provide all SOPs implemented for specific parameters using appropriate standard methods from the laboratory. The laboratory will summarize the analytical results, associated QA/QC results, and the accredited laboratory certifications in a laboratory report.
Analytical Methods for Soil and Soil Gas Samples [if applicable]
All laboratory analyses of soil and soil gas samples collected for characterizing and monitoring near-surface conditions will be conducted in accordance with USEPA-approved methodology or standardized methods (see Table 8). Upon request, PERMITTEE can provide all SOPs implemented for specific parameters using appropriate standard methods from the laboratory. The laboratory will summarize the analytical results, associated QA/QC results, and the accredited laboratory certifications in a laboratory report.
[bookmark: _Toc201305107]Performance Criteria
If any of the performance criteria identified in Table 3 of the Testing and Monitoring Plan (Attachment C of This Permit) are not met, the Permittee must notify the Director within 24 hours.  
Performance Criteria for Injected CO2 Stream
The CO2 stream is considered acceptable if it meets the specifications established in Table 3 of the Testing and Monitoring Plan (Attachment C of this Permit). Changes in the concentration of impurities may contribute to an increased risk of corrosion. (Those specifications are also listed below in Table 33).
[bookmark: _Ref179984889][bookmark: _Toc201305254]Table 33. Injected CO2 Stream Specifications. [Modify as needed.]
	Component 
	Specification 

	CO2 content 
	

	Water 
	

	Nitrogen 
	

	Sulfur 
	

	Oxygen 
	

	Glycol 
	

	Carbon monoxide 
	

	NOx
	

	SOx 
	

	Particulates (CaCO3) 
	

	Argon 
	

	Surface pressure 
	

	Surface temperature 
	

	Isotopes 
	δ13C and 14C of CO2

	Add as needed
	


Performance Criteria for Coupons [Substitute with alternative method if appropriate] 
Corrosion monitoring by coupons [Substitute with alternative method if appropriate] are considered acceptable if corrosion rates are: 
General corrosion rate < 0.X mm/yr (X mpy) 
Pitting corrosion rate < 0.X mm/yr (X mpy) 
[bookmark: _Ref180011859]Performance Criteria for Groundwater Samples
Internal audits of field activities for collection of physical groundwater samples will be conducted by PERMITTEE/Laboratory to verify that the protocols specified in this document are being followed and correct any deficiencies in the execution procedures. These internal audits may include an evaluation of the field sampling records, instrument operation records, and groundwater sample collection and handling. 
The accredited laboratory will be responsible for implementing their internal laboratory assessments and correct any deficiencies to ensure their compliance with the analytical method SOPs. Any performance criteria failure will be reported to PERMITTEE as pertinent to the testing and monitoring program for the INSERT PROJECT NAME.
Performance Criteria for Soil and Soil Gas Samples [If applicable.]
Meeting the performance criteria for field and laboratory activities for soil and soil gas samples will follow the same procedures described in Section B.4.b.iii.
[bookmark: _Toc201305108]Corrective Action Plans [Modify as appropriate.]
Corrective Action Plan for Injected CO2 Stream [Describe the corrective action plan if anomalous variations in impurities occur.]
Data Corrective Action Plan for Corrosion Coupons [Substitute if using alternative method. Describe the corrective action plan if corrosion rates exceed targets.]
Data Corrective Action Plan for Groundwater Samples
Corrective actions during groundwater sample collection will be triggered during the preparation for and performance of the field activities if any of the following conditions are encountered: 
Insufficient equipment or materials are available for collection of groundwater samples in accordance with the procedures specified in this document,
The sampling program must be modified due to unexpected field conditions (i.e., extreme weather conditions),
Field and/or laboratory specifications must be altered or are not achieved, and/or 
Field and/or laboratory procedures are not properly implemented as confirmed during audits. 
Minor adjustments in field and laboratory procedures (e.g., change in sampling order, change in location of equipment blank, change in sample on which matrix spike and matrix spike duplicate analysis is performed) will be made at the discretion of the sampling personnel and accredited laboratory personnel and the modifications will be recorded in the field logbooks and laboratory reports. The Director will be notified of the modifications made in the submittal of regular project reports. 
If major modifications that could affect the INSERT PROJECT NAME objectives are necessary, the PERMITTEE will notify the Director for review and approval prior to implementation. 
The accredited laboratory will be responsible for implementing the corrective actions necessary to address the change in field and laboratory procedures. Potential types of corrective action may include re-sampling by field sampling personnel or re-injection/reanalysis of samples by the laboratory personnel. The corrective actions conducted will be recorded in the field logbook and laboratory reports as appropriate.
Data Corrective Action Plan for Soil and Soil Gas Samples [If applicable.]
The corrective action plan for soil and soil gas sampling will follow the same procedures described for groundwater.
[bookmark: _Toc201305109]Quality Control
[bookmark: _Toc201305110]Field QC Activities and Frequency
Field QC of Groundwater Samples
In addition to the samples collected at the INSERT PROJECT NAME monitoring wells, QC samples will be collected. General practices regarding the QC protocol for groundwater sampling are summarized in the table below for each sampling zone (i.e., lowermost USDW, first permeable zone above the upper confining zone, and Injection Zone). All QC samples will be placed on ice after collection and shipped to the accredited laboratory under chain-of-custody control. 
[bookmark: _Toc201305255]Table 34. Field QC of Groundwater
	QC Sample Type 
	Frequency 

	Field duplicate 
	

	Field blank  
	

	Equipment blank  
	


Field Duplicate
A field duplicate sample will be collected at a frequency of one duplicate sample for every XX samples, or XX% of the samples. PERMITTEE anticipates collecting XX field duplicate sample for each sampling event and sampling zone. General precautions for collecting duplicate samples will be followed while sampling. The duplicate samples will be analyzed for the same analytical parameters as the primary samples.
Field Blank 
A field blank will be collected at a frequency of at least one field blank per field mobilization for sampling the USDW-level well. PERMITTEE anticipates collecting one field blank sample for each sampling event and the field blank sample will be analyzed for geochemical parameters only.
Equipment Blank 
If additional USDW wells are constructed and non-dedicated equipment is used to collect groundwater samples, one equipment blank sample will be collected from at least one equipment type (sample pump) or type of supply (tubing). PERMITTEE anticipates collecting one equipment blank sample for each sampling event, if applicable, and the equipment blank sample will be analyzed for geochemical parameters only.
Field QC of Soil and Soil Gas Samples [If applicable.]
Field duplicate samples of soil and soil gas will be collected at a frequency of one duplicate sample for every XX samples, or XX% of the primary samples. General precautions for collecting duplicate samples will be followed while sampling. The duplicate samples will be analyzed for the same analytical parameters as the primary samples for each sample medium.
Field QC of Other Samples Collected [Modify as needed.]
Injected CO2 stream sampling will be conducted in accordance with XXX. 
Corrosion coupon testing will require an annual audit of the retrieval procedures, coupon handling, and coupon transfer. [Modify as appropriate.]
Logging will be performed according to the logger’s SOP. The logger will record information including: log type, well name, location and elevation, collection date, number of logging runs conducted, log depths, any corrections that were performed, and the names of the person who recorded the log and a witness. Following data collection, log data are QCed. 
Gauges and geophysical data are collected in the field. Instrument QC and calibration is discussed in Section B.7 of this document. 
[bookmark: _Toc201305111]Laboratory or Office QC Activities [Modify as needed.]
Injected CO2 stream samples will be QCed in the accredited laboratory in accordance with XXX. 
For corrosion coupons [modify as appropriate], PERMITTEE will require an annual audit of the sample analysis procedures, data management, and reporting. 
Groundwater samples will be analyzed in an accredited laboratory. The laboratory will QC samples in the laboratory according to industry standard processes. Duplicates and blanks will be analyzed, in accordance with the accredited laboratory’s SOP. QC requirements are presented in Table 4 and Table 5. 
Soil and soil gas analysis will be conducted according to the accredited laboratory’s SOP. QC requirements are presented in Table 8. [If applicable.]
Logging data will be QCed by the logger in the office before being reviewed by the INSERT PROJECT NAME team. 
Instrumentation [List gauges etc.] will be QCed by the INSERT PROJECT NAME team. 
Surface and seismicity data will be QCed  by qualified personnel prior to being used for interpretations by the INSERT PROJECT NAME Project team. 
[bookmark: _Toc201305112]Control Limits and Corrective Action [Describe the control limits and corrective action for CO2 stream, corrosion, groundwater samples, soil and soil gas samples (if applicable), gauges and seismicity, etc.]
[bookmark: _Toc201305113]Applicable QC Statistics
Applicable QC Statistics for Injected CO2 Stream Samples 
Injected CO2 stream sample composition analyzed will be evaluated for trends and compared with data from online gas chromatographs. [Modify as needed.]
Applicable QC Statistics for Corrosion Coupons [Modify as needed.]
Corrosion rate data to be trended and correlated to operating parameters to identify events that have contributed to change in corrosion rates.
Applicable QC Statistics for Groundwater
Groundwater data quality validation will include a review of the concentration units, sample holding times, a review of the duplicates, blanks, and other results. Data will be entered into a database that will be periodically reviewed for trends.
The following statistical analyses will be used to evaluate the accuracy of the groundwater sample results. If any of these tests are not met, additional investigation will be conducted and corrective action will be taken, including reanalysis of questionable parameters.
Field Precision [Complete with the appropriate equations and associated targets.]
Charge Balance
Mass Balance
Outliers
Outliers will be evaluated using EPA-approved statistical tools before additional statistical evaluation of the groundwater analytical results is conducted (EPA, 2009). 
Applicable QC Statistics for Soil and Soil Gas [if applicable]
Field Precision [Complete with the appropriate equation and associated target.]
Outliers 
Outliers will also be evaluated using EPA-approved statistical tools before additional statistical evaluation of the groundwater analytical results is conducted (EPA, 2009).
[bookmark: _Toc201305114]Instrument/Equipment Testing, Inspection, and Maintenance
[bookmark: _Toc201305115]Instrument/Equipment Maintenance and Testing Schedule [Modify/complete as appropriate.]
Maintenance and Testing for Injected CO2 Stream
Maintenance and calibration of online gas chromatographs will be conducted by the equipment vendor or authorized personnel.
Maintenance and Testing for Corrosion Coupons [Substitute if using alternative method.]
Maintenance of access fittings and retrieval tools are the responsibility of PERMITTEE. Maintenance will be conducted at the time of retrieval and replacement of corrosion coupons [Substitute if using alternative method.]. 
Maintenance and Testing for Groundwater 
Water quality sensors used to measure field parameters during groundwater sampling (i.e., pH, temperature, specific conductance, oxidation-reduction potential, turbidity, and dissolved oxygen) will be calibrated according to manufacturer recommendations and equipment manuals each day before sample collection begins. Recalibration is performed if any components yield atypical values or fail to stabilize during sampling. All calibrations will be documented in the field logbook and will include: 
Date/time of calibration, 
Name of person performing the calibration, 
Reference standard used, 
Temperature at which readings were taken, and 
Calibration readings, as appropriate. 
The typical calibration standards for water quality sensors are described in the table below. However, the water quality sensor vendor may require different calibration standards.
[bookmark: _Toc201305256]Table 35. Calibration Standards for Groundwater Samples.
	Field Parameter 
	Typical Calibration Standard 

	pH 
	2-point calibration: 4, 7, or 10 pH standard unit solutions 

	Specific conductance 
	1-point calibration: 1,413 microsiemens per centimeter (μS/cm) at 25°C 

	Dissolved oxygen 
	1-point calibration: 100% saturation 

	Oxidation-reduction potential 
	1-point calibration: 223 mV Zobell solution at 25°C 

	Turbidity 
	1-point calibration: 10 NTU 



Maintenance and Testing for Soil and Soil Gas [If applicable.]
For soil gas sampling, the portable field H2S meter will be maintained, factory-serviced, and factory-calibrated per the manufacturer’s recommendations. 
For all laboratory equipment, testing, inspection, and maintenance will be the responsibility of the analytical laboratory per standard practices, SOPs, or accreditation agency requirements.
Maintenance and Testing for Logging 
Logging equipment is maintained by the logging contractor selected to conduct logging operations. 
Maintenance and Testing for Gauges and Instruments 
Gauges are designed to require no routine maintenance. If anomalous downhole gauge results are recorded, the INSERT PROJECT NAME team will determine the source of the anomaly. Downhole gauge measurements can be corroborated with gauges deployed via wireline. If a surface gauge is suspected to require maintenance, the INSERT PROJECT NAME team will investigate the source of the potential error and contact the vendor for replacement parts, as needed.  
GPS instruments and DInSAR monuments are designed to be deployed for decades with no/minimal maintenance. In the event there is an issue, the vendor will be contracted to remedy the issue.
Seismometers that are part of the network for measuring passive seismicity do not require routine maintenance. In the event that a seismometer fails, a third-party operator will be contracted to replace or repair the device as needed. Because the INSERT PROJECT NAME will have a network of passive seismic monitors, the temporary absence of one station will not impede the ability to monitor seismicity in the area. 
Surface optical cameras and CO2 sensors are designed to require minimal maintenance. In the event that a sensor or camera fails, the vendor will be contacted to provide maintenance or replacements. 
[bookmark: _Toc201305116]Description of Preventive Maintenance [Complete as appropriate.]

[bookmark: _Toc201305117]Critical Spares for Equipment [Complete as appropriate.]

[bookmark: _Toc201305118]Re-inspection and Effectiveness of Corrective Actions [Complete/modify as appropriate for each type of monitoring.]
Injected CO2 stream samples may be re-collected for duplicate analyses. If the injected CO2 stream is found to be off-specification, injection wells will be shut in until samples meet the specification. 
Re-inspection is not applicable to coupons. [Substitute if using alternative method.]
Equipment and materials used for collecting groundwater samples will be inspected at the beginning of each sampling day to ensure their adequate working conditions. Equipment or materials found to be defective will be removed from service and replaced with similar items. If equipment or materials are suspected of becoming compromised during sampling activities, corrective action may be necessary to address the defect, including recalibration or replacement. Personnel will continue to monitor the conditions of the recalibrated or replacement item to ensure that the implemented corrective actions are successful in addressing any issues. 
Laboratory personnel will be responsible for re-inspecting their instruments and evaluating the effectiveness of any corrective actions taken to amend or replace defective parts. If instrument deficiencies are suspected to affect the quality of the data, the laboratory personnel will reanalyze the affected samples. 
Re-inspection of groundwater samples may be conducted if data are anomalous. If re-sampling is determined to be appropriate, it will be conducted as quickly as is feasible. 
[If applicable.] Soil gas sampling equipment and materials (e.g., 60 mL gas-tight syringes, three-way valves, laboratory-provided sample containers) will be inspected at the beginning of each sampling day to ensure their adequate working conditions. If equipment or materials are suspected of becoming compromised during sampling activities, personnel will replace them with similar items in proper working condition. 
Laboratory personnel will be responsible for re-inspecting their instruments and evaluating the effectiveness of any corrective actions taken to amend or replace defective parts. If instrument deficiencies are suspected to affect the quality of the data, the laboratory personnel will reanalyze the affected samples. 
Soil gas may be re-sampled if data are anomalous. If re-sampling is determined to be appropriate, it will be conducted as quickly as is feasible.  
Re-inspection is not applicable to gauges. If gauge data are determined to be anomalous, wireline deployed gauges may be used to provide a comparison. 
If log data are determined to be anomalous, alternative logging tools may be run and/or another vendor may be used so that results could be compared. 
Re-inspection is not applicable to seismic data, seismicity data, or surface monitors. 
[bookmark: _Toc201305119]Instrument Calibration, Frequency, and Methodology
[bookmark: _Toc201305120]Instruments to Be Calibrated [Modify as appropriate for each type of monitoring.]
Laboratory sampling equipment will be calibrated by the accredited laboratory. 
Instrument calibration is not applicable to corrosion coupons. [Substitute if using alternative method.]
Water quality sensors used to measure field parameters during groundwater sampling (i.e., pH, temperature, specific conductance, oxidation-reduction potential, turbidity, and dissolved oxygen) will be calibrated according to manufacturer-recommended schedules by sampling personnel each day before sample collection begins or factory-calibrated as needed. 
Laboratory equipment for analyzing water and dissolved gas will be tested, inspected, and maintained by the analytical laboratory responsible for the work. Calibration will be conducted at schedules determined by equipment manufacturer, standard practices, SOPs, or accreditation agency requirements. 
[If applicable.] Soil gas samples will be analyzed by the accredited laboratory. For all laboratory equipment, testing, inspection, and maintenance will be the responsibility of the analytical laboratory and will be conducted at schedules determined by equipment manufacturer, standard practices, SOPs, or accreditation agency requirements. 
Logging equipment is calibrated by the logging vendor. 
Gauges are calibrated by the vendor on a frequency specified by the manufacturer. 
Seismic data will be collected by a third-party vendor. Instrumentation used to collect these data will be calibrated by the vendor. 
[If applicable.] Surface CO2 monitors will be calibrated according to the frequency and methodology specified by the manufacturer. 
[bookmark: _Toc201305121]Maintaining and Tracking Calibration Records [Complete/modify as appropriate.]
Records will be archived for the life of the INSERT PROJECT NAME or otherwise as required by this Permit and maintained in a database accessible to the Director. 
Calibration records for equipment used during groundwater sampling, as well as any deviation, will be kept in field logbooks by sampling personnel. Corrective actions implemented to resolve any discrepancies will also be recorded. 
The laboratory will be responsible for maintaining their calibration records in compliance with standard practices, SOPs, or accreditation agency requirements. The accredited laboratory may provide applicable certifications of instrument calibration upon request. 
Field calibration records are not anticipated for soil and soil gas sampling. However, should any field instrument be used for collecting measurements, the sampling contractors will record the calibration results in the field logbooks, as well as any deviations. [If applicable.]
The accredited laboratory will be responsible for maintaining calibration records in compliance with standard practices, SOPs, or accreditation agency requirements. The laboratory will provide applicable certifications of instrument calibration upon request. 
[bookmark: _Toc201305122]Inspection/Acceptance for Supplies and Consumables [Complete as appropriate.]
[bookmark: _Toc201305123]Supplies, Consumables, Acceptance Criteria, and Responsibilities
[bookmark: _Toc201305124]Non-Direct Measurements
[bookmark: _Toc201305125]Sources and Descriptions of Non-Direct Data [Modify as appropriate.]
Indirect geophysical monitoring techniques including XXX. will be used to monitor the CO2 plume and pressure front. In addition, saturation logging data, temperature gauge data, and XXXdata from monitoring wells will be used to constrain movement of the plume. The interpretation of indirect monitoring methods requires a pre-injection baseline.  
[bookmark: _Toc201305126]Acceptance Criteria for Non-Direct Data
Geophysical and logging data will be collected using practices that are accepted by the industry. The logger will perform QA checks before, during, and after data acquisition. Data will also be checked by the geophysical processing vendor and further checked by qualified PERMITTEE geophysicists.
[bookmark: _Toc201305127]Data Management
[bookmark: _Toc201305128]Data Management Plan
PERMITTEE will maintain required Project data using [Insert data management system information.]. Data will be maintained for the required duration of the project or otherwise as required by this Permit.
[bookmark: _Toc383759135][bookmark: _Toc201305129]Recordkeeping and Tracking Practices
INSERT PROJECT NAME Project data will be categorized with appropriate metadata for future tracking and retrieval. The data will be securely stored using [Insert data management system information.] to meet the needs of the INSERT PROJECT NAME Project.
[bookmark: _Toc201305130]Data Handling Equipment/Procedures [Modify as appropriate.]
Gauge and other instrument-derived field data collected at the INSERT PROJECT NAME site will be transmitted to a control room staffed by PERMITTEE personnel. PERMITTEE will implement a Supervisory Control and Data Acquisition (SCADA) system to collect data and support monitoring. For events that require maintenance or remediation, tickets will be created to track the progress of action to completion. 
Data that are collected and processed or analyzed by the accredited laboratory, such as fluid and soil gas analyses, will be delivered to PERMITTEE office location for interpretation and integration by PERMITTEE geologists and engineers.
[bookmark: _Toc201305131]Responsibility
The INSERT PROJECT NAME Project Manager will be responsible for ensuring that proper data management is maintained. The Project Manager will utilize personnel and PERMITTEE/CONTRACTOR information technology support staff as needed.
[bookmark: _Toc201305132]Data Archival and Retrieval
Data will be securely stored and archived [Insert data management system information.]. Metadata will be used to categorize the data for future retrieval. These data will be retrievable from the digital repositories.
[bookmark: _Toc201305133]Hardware and Software Configurations
INSERT PROJECT NAME will ensure that hardware and software are compatible between office and field locations.
[bookmark: _Toc201305134]Checklists and Forms
Checklists or forms will be generated, if needed, to audit data storage and retrievability.
[bookmark: _Toc201305135]Assessment and Oversight [Modify as needed.]
[bookmark: _Toc201305136]Assessments and Response Actions
[bookmark: _Toc201305137]Activities to Be Conducted
The testing and monitoring activities will be conducted at frequencies outlined in the Testing and Monitoring Plan (Attachment C of this Permit). The data resulting from these activities will be evaluated by PERMITTEE geologists and engineers. Data will be integrated, as appropriate, into updates of the AoR model.
[bookmark: _Toc201305138]Responsibility for Conducting Assessments
Internal assessments of data will be conducted by the department responsible for evaluating and interpreting the data. For example, petrophysicists, and geologists will evaluate log data, geophysicists will evaluate seismic data, and field instrumentation analysts will evaluate gauge and other instrumentation data.
[bookmark: _Toc201305139]Assessment Reporting
Assessment data will be reported to the Director, as required by the Permit.
[bookmark: _Toc201305140]Data Corrections
Corrections that may impact multiple teams or functions will be communicated to those functions. Corrective actions impacting multiple teams or functions will be shared with appropriate personnel. The INSERT PROJECT NAME Project Manager is responsible for ensuring that information on data corrections is distributed to those who need the information.
[bookmark: _Toc201305141]Reports to Management
[bookmark: _Toc201305142]Status Reports
QA status reports are not required unless there are significant adjustments to the methods and procedures described in this document. If the QA process is substantially changed, the revisions will be discussed with the Director and distributed to the PERMITTEE’s management.
[bookmark: _Toc201305143]Data Validation and Usability [Modify as needed.]
[bookmark: _Toc201305144]Data Review, Verification, and Validation
[bookmark: _Toc201305145]Criteria for Accepting, Rejecting, or Qualifying Data
Validations of data will include a review of concentration units; sample holding times; and a review of duplicate, blank, and other QA/QC results. Laboratory results will be retained and reported as required for the Permit. Reports will present data in a graphical or tabular format, as appropriate to characterize the specific component being analyzed. After sufficient data has been collected, additional methods, such as those described in EPA’s 2009 Unified Guidance (EPA 2009).
[bookmark: _Toc201305146]Verification and Validation Methods
[bookmark: _Toc201305147]Data Verification and Validation Process
Verification will include a review of documentation to confirm the location, date, data type, and other identifying information. PERMITTEE’s geologists and engineers will interpret the data and integrate the data into updated subsurface characterization and simulation modelling.
[bookmark: _Toc201305148]Data Verification and Validation Responsibility
Staff responsible for collecting and analyzing data are responsible for verification and validation. Data collected in the field from gauges will be verified and validated by Field Leads.
[bookmark: _Toc201305149]Checklist, Forms, and Calculations
If required, checklists and forms will be designed to collect and report the required data.
[bookmark: _Toc201305150]Reconciliation with User Requirements
[bookmark: _Toc201305151]Evaluation of Data Uncertainty
PERMITTEE will use statistical tools consistent with EPA guidelines (EPA, 2009) to analyze data uncertainty, if applicable. The evaluation and reporting of the generated data to EPA will describe and quantify those uncertainties
[bookmark: _Toc201305152]Data Limitations Reporting
Each function will be responsible for ensuring that the data presented in their interpretation or analyses are appropriately used. PERMITTEE will use, share, and present data consistent with Class VI Well Testing and Monitoring Guidance (EPA, 2013). PERMITTEE will use the operating procedures described in this document for utilizing, sharing, and presenting results and/or data for the INSERT PROJECT NAME. The procedures have been developed to ensure quality and internal consistency and facilitate tracking and record keeping of data end users and associated publications and reporting, as well as compliance with 40 CFR 146.90(k).
[bookmark: _Toc201305153]References
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[bookmark: _Toc201305154]Appendices
[Include the permit applicant’s internal Quality Assurance Plan as an appendix and any relevant additional information that supports the QASP. Examples may include detailed procedures, sampling information, or calibration information; materials from equipment manufacturers; information provided by subcontractors (if used) who will perform certain testing and monitoring activities; or sample worksheets to document testing and monitoring results. To support consistency with other permit documents (e.g., the Testing and Monitoring Plan, the PISC and Site Closure Plan, and the Emergency and Remedial Response Plan), consider what information is best included in those documents vs. in this QASP.]
