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[bookmark: _Toc63257385][bookmark: _Toc63839011]Section 1:	Quality Assurance Project Plan (QAPP) Identification and Approval
Indiana Department of Environmental Management (IDEM) Office of Air Quality (OAQ) Air Monitoring Branch (AMB) QAPP Calibration, Certification, and Verification Methods of Transfer Standards Revision 2.
This QAPP is designed to provide an overview of the minimum QA and QC program requirements for an air monitoring network in the state of Indiana which utilizes TSs. A QA and QC program encompasses all phases of ambient air sampling and data analysis. The phases include such activities as site selection; monitoring equipment selection; calibration, verification, and audit of equipment and procedures; sampling procedures; data verification and validation; chain of custody; data reporting; precision and accuracy reporting; and meteorological criteria. Requiring monitoring networks to meet these criteria allows all monitoring networks’ data to be consistent, scientifically defensible, and comparable. A TS is an instrument, device, or apparatus, together with associated operational procedures, capable of accurately reproducing standard values (e.g., pollutant concentrations, flows) or producing accurate assays of these standard values which are quantitatively related to an authoritative primary standard. Prior to the implementation of any ambient monitoring network, a working knowledge of this QAPP is necessary by staff designated as QA and QC. The QAPP is reviewed annually, and documentation provided in the QAPP revision history table.
Three basic sections of the CFR Title 40 Protection of the Environment deal with Ambient Air Monitoring 40 CFR Part 50 National Primary and Secondary Ambient Air Quality Standards (NAAQS); 40 CFR Part 53 Ambient Air Monitoring Reference and Equivalent Methods, which includes procedures for obtaining equivalency; and 40 CFR Part 58 Ambient Air Quality Surveillance, which provides detailed descriptions of monitoring methodology, network design and siting, PSD requirements, and QA criteria. Additional federal requirements are also provided in U.S. Environmental Protection Agency (U.S. EPA) technical assistance documents (TAD) and U.S. EPA QA guidance documents (GD). Designated QA and QC staff should maintain a working knowledge of all applicable requirements. All monitoring and QA program requirements must be kept current and accessible.
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[bookmark: _Toc63257388][bookmark: _Toc63839013]Section 3:	Distribution and Notification List
All IDEM OAQ staff play an important role in the collection, validation, data analysis, assessment, planning, and reporting of air monitoring data. All staff, which are part of this primary quality assurance organization (PQAO), are provided with electronic copies of this QAPP and must adhere to the elements of the QAPP. Courtesy copies of the QAPP are also provided to other PQAOs conducting air monitoring in Indiana. Table 1 shows to whom the QAPP is distributed. An official copy of the QAPP is also available on the IDEM air quality web page and the SharePoint™ IDEM QA Library. The QAPP is reviewed annually, and documentation provided in the table QAPP Revision History.
[bookmark: _Toc63839189]Table 1. QAPP Distribution
	Name
	Organization
	Phone

	Air Monitoring Branch chief
	IDEM/OAQ/AMB
	317-308-3264

	Quality Assurance Section chief and staff
	IDEM/OAQ/AMB/QAS
	317-308-3257

	Ambient Monitoring Section (1 and 2) chiefs and staff
	IDEM/OAQ/AMB/AMS(s)
	AMS#1 317-308-3263
AMS#2 317-308-3260

	Air Toxics Section chief and staff
	IDEM/OAQ/AMB/ATS
	317-308-3248

	Office of Program Support Recycling, Education and Quality Assurance Section chief
	IDEM/OPS/REQAS
	317-234-6562

	Environmental coordinator
	Industries conducting air monitoring in Indiana
	Contact QAS Chief

	Environmental coordinator
	Consultants conducting air monitoring in Indiana
	Contact QAS Chief

	QA manager
	U.S. EPA Region 5
	312-353-2325

	IDEM Quality Management staff
	IDEM Office of Program Support
	Contact OPS REQAS Chief


[bookmark: _Toc63257389][bookmark: _Toc63839014][bookmark: _Toc338337461]Section 4:	Project/Task Organization
[bookmark: _Toc19632047][bookmark: _Toc63257390][bookmark: _Toc63839015]To comply with the monitoring requirements to determine if areas of Indiana meet the NAAQS and for special air monitoring studies, IDEM is the PQAO for monitoring sites designated as SLAMS, SPM, NCore/PAMS, and Near-Road.
4.1	Staff Roles and Responsibilities
[bookmark: _Toc19632048][bookmark: _Toc19790879]Key functions and responsibilities in IDEM are:
1. [bookmark: _Toc19632049][bookmark: _Toc19790880]OAQ program management – Assistant Commissioner
2. [bookmark: _Toc19632050][bookmark: _Toc19790881]AMB management – AMB chief; AMS (1 and 2) chief(s); ATS chief; QAS chief
3. [bookmark: _Toc19632051][bookmark: _Toc19790882]Initiating equipment and supplies requests – AMS (1 and 2) environmental managers, QAS environmental managers, and ATS environmental chemists with oversight by AMSs (1 and 2) chiefs, QAS chief, and ATS chief
4. [bookmark: _Toc19632052][bookmark: _Toc19790883]Procuring AMB equipment and supplies – Final approval by AMB chief; tracking by AA
5. [bookmark: _Toc19632053][bookmark: _Toc19790884]Air monitoring site selection, maintenance, and operation which includes calibrations, verifications, span, zero, and QC checks – AMS (1 and 2) environmental managers and ATS environmental chemists with oversight by AMS (1 and 2) chiefs and ATS chief. As needed, OAQ Programs Branch assistance with site selection and parameters
6. [bookmark: _Toc19632054][bookmark: _Toc19790885]Air monitoring data handling, review, verification, and retrieval requests – AMS (1 and 2) environmental managers and ATS environmental chemists with oversight by AMS (1 and 2) chiefs and ATS chief
7. [bookmark: _Toc19632055][bookmark: _Toc19790886]Air monitoring network review and project grants – AMB chief; AMS (1 and 2) chiefs
8. [bookmark: _Toc19632056][bookmark: _Toc19790887]QA performance and system audits, site evaluations, and data validation – QAS environmental managers and program coordinator with oversight by QAS chief
9. [bookmark: _Toc19632057][bookmark: _Toc19790888]QAS laboratory – Designated QAS environmental manager oversees most of the work performed in the QAS laboratory with some assistance from other QAS environmental managers and oversight by QAS chief
10. [bookmark: _Toc19632058][bookmark: _Toc19790889]Quality Management Plan (QMP) development and updates, QAPP and SOP approval, SOP agency distribution including review, authorization, and management of QA documentation (part 5 of QMP discusses documents and records) – Agency QA staff
11. [bookmark: _Toc19632059][bookmark: _Toc19790890]OAQ Programs Branch, Permits Branch, and Compliance and Enforcement Branch – utilize AMB data. https://www.in.gov/idem/airquality/ contains specific duties of these areas
12. [bookmark: _Toc19632060][bookmark: _Toc19790891][bookmark: _Toc19632061][bookmark: _Toc19790892][bookmark: _Toc63257391][bookmark: _Toc63839016]Contractors or subcontractors are involved in implementation of this QAPP


4.2	Air Monitoring Branch Organizational Chart


[bookmark: _Toc63257392][bookmark: _Toc63839017]4.3	Air Monitoring Branch Roles and Responsibilities
Table 2 lists general duties of the positions within the AMB. The QAS environmental managers and program coordinator maintain separate equipment from the AMS staff and the ATS staff, ensuring an independent QA program. On occasion the QAS equipment may be used for a QC check, but never to calibrate site instruments. The QAS staff maintain the QAPPs and have final decision on calibration, certification, or verification of TSs.
[bookmark: _Toc63839190]Table 2. Duties of Air Monitoring Branch Positions
	[bookmark: _Hlk101257570]Position
	Duties

	[bookmark: _Toc19632062][bookmark: _Toc19790895]Air Monitoring Branch chief
	Manages overall program. Approves all branch expenditures. Supervises section chiefs and AA. Approves the purchase of major equipment. Approves QAPPs and SOPs. Approves annual data certification.


[bookmark: _Toc19632064][bookmark: _Toc19790897]

	Position
	Duties

	Ambient Monitoring Section (1 and 2) chiefs
	Approve and ensure AMSs (1 and 2) staff adhere to QAPPs and SOPs. Oversee and direct all ambient monitoring functions including calibrations; verifications; QC checks; data analysis; site location, setup, and shutdown; site maintenance; and development or update of the ANP and five-year network assessment. Ensure data meet quality standards. Approve annual certification of data. Supervise AMSs (1 and 2) staff.

	[bookmark: _Toc19632066][bookmark: _Toc19790899]Air Toxics Section chief
	Approves and ensures ATS staff adhere to QAPPs and SOPs. Oversees and directs all toxic functions including laboratory and field GCMS, instrument calibration, and sample analysis. Ensures data meet QC standards. Assists with the update of the ANP and five-year network assessment. Approves annual certification of data. Supervises ATS staff.

	[bookmark: _Toc19632068][bookmark: _Toc19790901]Quality Assurance Section chief
	[bookmark: _Toc63257393]Responsible for the creation, maintenance, revisions, and adherence to QAPPs and SOPs. Oversees and directs all QA functions including PE and systems audits; meteorological audits; toxic audits; site evaluations; and operation of the QAS laboratory. Ensures data meet quality standards with authority to make final decisions on data validity. Tracks the completion of corrective actions and determines the success of the actions. Approves annual certification of data. Supervises QAS staff.

	[bookmark: _Toc19632070][bookmark: _Toc19790903]Ambient Monitoring Section (1 and 2) environmental managers
	[bookmark: _Toc63257394]Perform daily operations required for proper collection, analysis, and verification of air monitoring data. Perform site and equipment location, setup, maintenance, and shutdown. Perform calibrations, verifications, and QC checks on air monitoring field equipment. Review, write, and update SOPs.

	[bookmark: _Toc19632072][bookmark: _Toc19790905]Air Toxics Section environmental chemists
	[bookmark: _Toc63257395]Perform daily operations required for proper collection, analysis, and verification of air monitoring data. Perform site visits and conduct maintenance on air toxics monitoring equipment. Review, write, and update SOPs.


[bookmark: _Toc19632074][bookmark: _Toc19790907]

	Position
	Duties

	Quality Assurance Section environmental managers
	[bookmark: _Toc63257396]Perform PE and systems audits, meteorological audits, toxic audits, and site evaluations. Perform equipment maintenance, calibrations, certifications, and verifications. Validate data. Review, write, and update QAPPs and SOPs. Track the completion of corrective actions and determine the success of the actions.

	Quality Assurance Section program coordinator
	[bookmark: _Toc63257397]Assists with meteorological audits and site evaluations. Distributes, tracks, and validates data. Performs audits on the PM clean rooms. Reviews, writes, updates, and distributes QAPPs and SOPs. Communicates QA work to AMB chief for biweekly report, which includes SOP approvals and revisions updates. Tracks the completion of corrective actions and determines the success of the actions.

	[bookmark: _Toc19632076][bookmark: _Toc19790909]Air Monitoring Branch administrative assistant
	[bookmark: _Toc63257398]Produces, enters, and tracks all requisitions for purchases of AMB equipment, supplies, and services in IDEM’s purchasing system.


[bookmark: _Toc63257399][bookmark: _Toc63839018]Section 5:	Problem Definition and Background
In 1970, the Clean Air Act (CAA) was signed into law. This legislation authorized the development of comprehensive federal and state regulations to limit emissions from both stationary (industrial) sources and mobile sources. The NAAQS addressed six pollutants that threatened public health: SO2, NO2, PM, CO, O3, and Pb. The Board of Health was the regulatory agency in Indiana at the time of the CAA being signed into law. Since 1970, changes in types of pollutants monitored and levels have changed. However, the CAA still provides the regulations and framework for the monitoring of criteria pollutants (CO, NO2, O3, SO2, Pb, PM) by state, local, and tribal organizations through the establishment of an Air Quality Monitoring Program.
In 1986, IDEM was created. Its mission is to implement federal and state regulations to protect human health and the environment while allowing the environmentally sound operation of industrial, agricultural, commercial, and governmental activities vital to a prosperous economy. The OAQ mission is to assure all Hoosiers’ ambient air quality meets the National Ambient Air Quality Standards (NAAQS); provide timely and quality air permits without unnecessary requirements; and verify compliance with applicable state and federal air pollution laws and regulations. The OAQ consists of five branches: Air Programs Branch; Permits Branch; Compliance and Enforcement Branch; Billing, Licensing, and Training Branch; and Air Monitoring Branch. A description and a flowchart of the branches is available in the IDEM 2018 QMP at https://ingov.sharepoint.com/sites/IDEMIntranet/SitePages/Standards,-Policies,-and-Mailcodes.aspx.
[bookmark: _Toc19632079][bookmark: _Toc19790912]The AMB consists of four sections (4.2. AMB Organizational Chart) which includes two AMS, an ATS laboratory, and a QAS. Air monitoring data is collected to:
· Demonstrate the NAAQS are being met.
· Develop, modify, or activate control strategies which prevent or reduce air pollution episodes.
· Detect and analyze pollution trends throughout the state or region.
· [bookmark: _Toc19632080][bookmark: _Toc19790913]Provide a database for research and evaluation of effects.
[bookmark: _Toc19632081][bookmark: _Toc19790914]Accurate data collection starts with the use of an accurate transfer standard (TS). Transfer standards must be accurate and traceable to a NIST primary standard. This QAPP covers the requirements for TSs. The QAPP is reviewed annually and updated when needed. Any SOPs associated with this QAPP are updated every four years or when a procedure changes.
[bookmark: _Toc63257400][bookmark: _Toc63839019]Section 6:	Project Description
[bookmark: _Toc19632083][bookmark: _Toc19790916]Transfer standards are calibrated, certified, and verified because of the impact on air monitoring data accuracy. Three procedures pertaining to the QAS laboratory are described below.
[bookmark: _Hlk62216528]Calibration – An instrument is compared to a NIST primary standard, or a NIST-traceable standard and adjustments are made to the instrument to match the chosen standard.
Certification – An instrument is compared to a NIST, or NIST-traceable standard and a value is assigned to the instrument to match the standard.
Verification – An instrument is compared to a NIST or NIST-traceable standard and if the value is within required limits, the instrument is considered verified.
Traceability derives from an authoritative primary standard. Without traceability to a primary standard, error could be introduced into the data collection process, possibly resulting in data being biased low, meaning protection from air pollution is limited, or biased high, meaning areas could become nonattainment, causing a monetary impact on the area.
[bookmark: _Toc19790917][bookmark: _Toc481053807][bookmark: _Toc19632084][bookmark: _Toc63257401][bookmark: _Toc63839020]6.1	Overview of Transfer Standards
[bookmark: _Toc19632085][bookmark: _Toc19790919][bookmark: _Toc481053822]Transfer standards are used in the IDEM air monitoring network. Data are traceable back to an authoritative TS, which in turn, is traceable to a NIST primary standard. In addition, other PQAOs performing air monitoring in Indiana must follow, at a minimum, the same requirements contained in this QAPP.
Procedures and frequencies for calibrations, certifications, and verifications change based on the use of the TS. Transfer standards are divided into two types.
1. [bookmark: _Toc19790920][bookmark: _Toc19632086][bookmark: _Toc19790921]Portable transfer standards (PTS)
2. [bookmark: _Toc19632087][bookmark: _Toc19790922]Stationary transfer standards (STS)
The main use of a PTS is for QC and QA activities such as flow rate calibrations, verifications, and PE audits. PTSs are kept at IDEM’s Shadeland facility in Indianapolis or with assigned AMS staff at IDEM Northwest or Southwest Regional Offices. The PTSs are transported to a site, activities mentioned above performed, and then returned to the respective location. Most TSs utilized by IDEM are classified as PTSs.
[bookmark: _Toc19632088][bookmark: _Toc19790923]An STS is used for activities such as analyzer calibrations, daily zero/span checks, and one-point QC checks. An STS is permanently located at an IDEM air monitoring site with backup standards stored at the IDEM Shadeland facility in Indianapolis or at IDEM Northwest and Southwest Regional Offices.
6.1.1	Certification/Verification Differences between Portable and Stationary Gas Transfer Standards
[bookmark: _Hlk113882395]A PTS for gases consists of a gas blending device (except for direct CO which requires no blending), an EPA Protocol gas cylinder(s), a regulator, sample delivery lines, and a clean air (zero air) system. A PTS is certified as a whole unit using an analyzer which has been calibrated using an NIST SRM, NTRM, or GMIS cylinder. The MFC’s are calibrated and verified (or for direct CO a certified rotameter is used), the zero-air system has been verified, and a manufacturer certified EPA Protocol gas cylinder is used. The EPA Protocol cylinder is verified with the blending device, and if results meet specific limits, then the PTS will pass certification. Calibrations, certifications, and verifications for the PTS, which includes the mass flow controllers (MFC)s, zero-air system, and gas cylinders are performed in the QAS laboratory every six months. When an EPA Protocol cylinder is used for the first time, the PTS certification process will be performed two times, with at least one week between assays. Details on this process are available in SOPs mentioned throughout this QAPP.
An STS for gases consists of a gas blending device, EPA Protocol gas cylinder(s), a regulator, sample delivery lines, and a clean air (zero air) system. An STS’s individual components are calibrated/certified/verified, assembled, and used at an assigned air monitoring station. Annually the blending device is returned to the QAS laboratory for mass flow meter calibration and verification. The gas cylinder, regulator, sample delivery lines, and a clean air (zero air) system remain at the station. All STS gas cylinders, except for CO2, are verified using an NIST SRM, NTRM, or GMIS cylinder in the QAS laboratory with the QAS laboratory primary gas blending device on a specific schedule. When an EPA Protocol cylinder is used for the first time, the verification process will be performed two times, with at least one week between assays. Details on this process are available in SOPs mentioned throughout this QAPP. No verification checks are performed on the CO2 gas cylinders.
[bookmark: _Toc481053814]The clean air (zero air) systems used for both PTSs and STSs require annual maintenance, and prior to field use, verification. The systems are verified against a manufacturer’s clean air cylinder. The procedures are outlined in AMB SOPs:
· Calibration Systems Routine Maintenance.
· Zero Air Generator System Audit/Verification Procedures.
6.1.2	Laboratory Calibration and Verification of Mass Flow Controllers
[bookmark: _Hlk113866419]In the QAS laboratory, PTS MFCs are calibrated then verified every six months and STS MFCs are calibrated then verified every 12 months by comparison with a primary flow rate standard. Two types of primary flow rate standards are available for use. Either:
1. Fluke molbox1+
2. Hastings bubble meter
The Fluke molbox1+ is always the first choice. If the TS is not compatible with the Fluke molbox1+, a Hastings bubble meter is used. The Fluke molbox1+ uses laminar flow theory and known thermodynamic properties of gases to determine flows. The type of calibrator will determine how many calibration points are generated. The slope and intercept, for the comparison, are computed using the least-squares linear regression of the TS display (x) and the standard flow rate (y). The AMB SOP, Calibration and Verification of Mass Flow Meters Using the Fluke molboxTM/molbloc-sTM System, provides specific procedural details.
The second flow rate standard is the Hastings bubble meter, which includes three primary standard volume cylinders, a NIST-traceable certified stopwatch, a certified barometer, and a certified temperature probe. Calculations used with the Hastings bubble meter are found in AMB SOP Bios Verification and Certification Procedures.
[bookmark: _Toc19632089][bookmark: _Toc19790924][bookmark: _Hlk113868318]MFC verification must meet a specific requirement. The percent difference between the curve flows and the true flows must be ˂±2.1%. If the curve flow exceeds the limit, the failed flow point or points must be repeated. If the flows continue not to meet the limit, the flow controller will be considered suspect and corrective action taken. Corrective action may require the owner of the equipment to consult the manufacturer or equipment manual.
[bookmark: _Toc19632090][bookmark: _Toc19790925]Many models of MFC gas blenders have software which allows the displayed flow rate to equal the true flow rate. Prior to deployment to an air monitoring station, each STS’s MFC cylinder or cylinders, and dilution MFC receive a set number of flow settings depending on the model of calibrator. Mass flow meter calibration flow data is entered into the gas blender which compensates for each flow meter’s displayed flow rates to equal true flow rates. In this case no slope or intercept is applied (slope = 1.000, intercept = 0.0). After calibration, a minimum of four flow rates are verified to ensure accuracy is ˂±2.1% before deployment. The points used to verify the flow vary but will cover most of the flow range with an emphasis on flows of use.
[bookmark: _Toc19632091][bookmark: _Toc19790926]6.1.3	Transfer Analyzer Calibration
[bookmark: _Toc19632092][bookmark: _Toc19790927]Transfer standard certifications/verifications are performed by transferring the authority of a primary standard to an U.S. EPA approved reference method or equivalent method analyzer. The transfer is accomplished through calibration of the analyzer with a primary standard as detailed in AMB SOPs:
· Carbon Monoxide Transfer Analyzer Calibration Procedures
· NO-NO2-NOx Analyzer Calibration Procedures
· SO2 Transfer Analyzer Calibration Procedures
Following the analyzer calibration, TS certifications/verifications are performed as detailed in AMB SOPs:
· Carbon Monoxide Transfer Standard Certification/Verification Procedures
· Nitric Oxide (NO) Transfer Standard Certification/Verification Procedures
· Sulfur Dioxide Transfer Standard Certification/Verification Procedures
The QAS laboratory temperature, during calibrations, certifications, or verifications, is maintained in the range of 25 °C ±5 °C and documented in the QAS laboratory DMDS and on Excel spreadsheets. All tubing and manifolds are constructed of nonreactive materials such as borosilicate glass or PTFE (Teflon™). The calibration includes an external zero and at least four equally spaced upscale concentrations. The span point or high concentration introduced to the transfer analyzer should be approximately 80% of the analyzer’s measurement range. At times, the span point may be lower for audit equipment, depending upon which levels are targeted.
[bookmark: _Toc19632093][bookmark: _Toc19790928]The transfer analyzer calibration for CO, NO, NO2, and SO2 must meet the following criteria to be acceptable:
1. All calibration points must be < ±2.1% of the best fit line.
2. The difference between the highest and lowest percentages must be ≤ 4.0%.
3. The correlation coefficient must be ≥ 0.999.
[bookmark: _Toc19632094][bookmark: _Toc19790929]One or more of the calibration points must be repeated if the calibration does not meet the above criteria. Failure to meet the above criteria after several calibration attempts may indicate a problem with the analyzer. The analyzer is then considered suspect and will not be used to perform certifications/verifications. The analyzer is marked “maintenance needed” until the equipment manual is consulted, and repairs made to the malfunctioning analyzer.
6.1.4	Ozone Primary Standard Verification
The QAS laboratory O3 standard is verified annually at U.S. EPA’s Region 5 laboratory facility. The IDEM O3 standard is verified with the U.S. EPA level 1 standard reference photometer. Upon successful verification, the QAS laboratory standard becomes a level 2 standard and serves as the IDEM primary standard used to verify or certify other O3 standards. The other O3 standards become level 3 TSs. The QAS laboratory also maintains at least one backup standard verified against U.S. EPA’s level 1 standard reference photometer. The U.S. EPA can provide the procedures for comparison with the U.S. EPA level 1 standard reference photometer. In summary, the QAS laboratory O3 primary standard must meet four criteria:
1. The instrument is exclusively dedicated to certification of O3 TSs and remains in the QAS laboratory. The standard is only removed from the QAS laboratory for the annual verification with the U.S. EPA Region 5 NIST standard reference photometer in Chicago, IL.
2. The instrument’s O3 scrubbing canister is removed or bypassed so zero reference air is the same as what the TS uses during the certification.
3. Sample measurements are corrected for temperature and pressure.
4. Annually, the instrument must pass a comparison test with the U.S. EPA level 1 standard reference photometer at the U.S. EPA Region 5 laboratory in Chicago, IL. The comparison test limits are a range of the slope and intercept from a linear regression of the level 1 standard reference photometer readings versus the QAS laboratory primary standard photometer readings (slope must be 1.00 ± 0.03 and intercept 0 ± 3 ppb).
6.1.5	Verification of Portable and Stationary Gas Cylinders
Gas dilution systems consist of a blending device, EPA Protocol cylinder, regulator, sample delivery lines, and clean air (zero air) system. If the system contains mass flow meters, the meter displays are calibrated then verified with a NIST-traceable flow standard. If the system does not contain mass flow meters, flow rates are measured at each set concentration using a NIST-traceable flow standard. Portable EPA Protocol gas cylinders are verified with the cylinder’s assigned calibrator. If the cylinder is used as a stationary gas cylinder, then verification is through the QAS laboratory’s calibrator and zero air system.
Normally four gas concentrations and a zero are introduced into the transfer analyzer during the certification/verification. The concentrations are evenly spaced and fall within the calibration curve of the transfer analyzer. The AMB SOPs listed in 6.1.3 provide specific details on ranges and how to calculate the average cylinder concentration. Limits are contained in Table 5. For cylinders being used for the first time, this process will consist of two assays, with at least one week separating each assay. If one of the two assays fails, then a third assay will be performed. If it passes, then the gas cylinder will be good to use with the manufacturer certified value. If two assays fail, then the cylinder is not used. For cylinders being verified after their initial verification (such as SO2, NO, and CO (blended not direct) gases used for audits which are checked every 6 months), only one assay check will be performed. If limits are not met, the cylinder will not be used.
6.1.6	Gas Phase Titration Certification
For calibrators used to audit direct NO2 analyzers (e.g., CAPS for true NO2), the calibrators’ NO cylinder is verified according to the AMB SOP Nitric Oxide (NO) Transfer Standard Certification/Verification Procedures. Then four NO2 concentrations, which includes three PE levels and a QC level, are generated in the QAS laboratory using the gas phase titration method. The four NO2 concentrations are validated as the standard audit values for a true NO2 PE audit or QC one-point check.
6.1.7	Direct Gas Cylinder Verification
Direct cylinder gas (cylinder gas not requiring zero air dilution) is introduced into the analyzer at ambient pressure using a manifold or a tee delivery line. The flow to the manifold or tee delivery line must exceed the transfer analyzer's flow demand by at least 25 percent. A certified rotameter is used to control the amount of flow. Cylinder gas is introduced into the analyzer at least two times per cylinder with either zero air or a cylinder gas with a different concentration introduced between each verification point. Zero air is introduced to the transfer analyzer a minimum of once per every six cylinders. The AMB SOP Carbon Monoxide Transfer Standard Certification/Verification Procedures provides specific details on ranges and how to calculate the average cylinder concentration.
[bookmark: _Toc19790930][bookmark: _Toc19790931][bookmark: _Toc19632095][bookmark: _Toc19790932][bookmark: _Toc63257402][bookmark: _Toc63839021]6.1.8	Other Portable Transfer Standards
Other devices considered PTS include temperature probes, relative humidity sensors, barometers, wind motors, flow devices (e.g., BIOS, Chinook, Orifice, Tetracal, Alicat), radiation sensors, electronic manometers, and voltmeters (Table 4). These items are checked against a primary standard at specific time frames. More detail on these items can be found in SOPs listed throughout this QAPP.
[bookmark: _Toc19632096][bookmark: _Toc19790933]6.2	Project Schedule
The QAS laboratory maintains a set of primary or secondary standards. The primary standards may be designated as an authoritative standard, meaning it does not have an expiration date, or a primary standard which may require a recheck on a specific schedule to maintain its NIST primary standard designation. All gas standards used to certify/verify TS gases are either an SRM, NTRM, or a GMIS. The gases follow the requirements listed in the U.S. EPA document EPA 600/R-12/531, May 2012, U.S. EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards. Procedures for designating GMIS cylinder concentrations are found in AMB SOP Gas Manufacturer Intermediate Standard Certification. ATS staff also use primary standards for analytical analysis. U.S. EPA provides a PAMS standard while NIST-certified TO-12 Propane, TO-14A internal standard, and TO-15 standard are obtained from an outside vendor. Cylinders’ certifications are valid for one year. Information on how the standards is prepared are documented in AMB SOP Preparation of Standards for Toxics Laboratory. Table 3 lists information outlining the various types of primary standards. The AMB also utilizes a wide variety of TSs. Checks, on the equipment, are performed within specific time frames, based on the type of equipment. Table 4 lists information on TSs.
[bookmark: _Toc63839191]Table 3. Listing of Primary Standards
	[bookmark: _Hlk60057260][bookmark: _Hlk101184086]Primary Standard
	Frequency to establish NIST traceability

	CO in N2 SRM or NTRM gas cylinder
	96 months for 10 ppm to 13% (SRM) and 101 ppm to 15% (NTRM)

	NO in N2 SRM or NTRM gas cylinder
	36 months for 0.5 to 50 ppm; 96 months for 50 to 3000 ppm

	SO2 in N2 SRM or NTRM gas cylinder
	48 months for 5 ppm to 50 ppm; 96 months for 50 to 3500 ppm (SRM) and 50 to 5000 ppm (NTRM)

	CO, NO, or SO2 in N2 GMIS gas cylinder
	24 months

	O3 primary standard
	Annual

	TO-15 standard
	Annual, prepare dilution every 30 days

	TO-14A internal standard
	Annual, prepare dilution every 30 days

	Zero air standard for ATS laboratory
	Prepare monthly

	PAMS retention time standard
	Annual, prepare monthly 

	TO-12 Propane standard
	Annual, prepare monthly

	PM2.5 and PM10 primary standard weights
	Annual

	Standard platinum resistance thermometer
	Not Applicable

	Isotech for QAS laboratory certifications
	12 months

	Mercury barometer
	Not Applicable

	Roots meter
	Not Applicable

	Fluke molbox1+
	36 months

	Hastings bubble meter
	Not Applicable

	Power supply
	12 months

	Photo tachometer
	12 months

	Salts for RH checks
	12 months

	Metals solutions
	12 months


[bookmark: _Toc63839192]Table 4. Checks on Transfer Standards
	Transfer Standard
	Frequency to maintain NIST traceability

	PTS calibrator MFC
	6 months

	PTS calibrator using CO, NO, SO2 dilution gas cylinder
	6 months

	PTS calibrator with O3 generator-photometer
	Quarterly

	PTS zero air system
	12 months

	STS calibrator MFC
	12 months; PAMS calibrator has flow verification every 90 days

	STS calibrator with O3 generator-photometer
	6 months

	STS zero air system
	12 months

	Direct CO in N2 gas cylinder
	96 months for 1 ppm to 15%

	CO in N2 gas cylinder used with STS calibrator
	96 months for 1 ppm to 15%

	NO in O2-free N2 gas cylinder used with STS calibrator
	36 months for 0.5 ppm to 50 ppm; 96 months for 50 ppm to 1%

	SO2 in N2 gas cylinder used with STS calibrator
	48 months for 1 to 50 ppm

	Isotech temperature chamber for QAS PE audits
	[bookmark: _Toc63257403]12 months

	[bookmark: _Hlk101178861]Oscilloscope used with standard platinum resistance thermometer
	12 months

	Temperature probe
	[bookmark: _Toc63257404]12 months

	Relative humidity sensor for QAS PE audits
	[bookmark: _Toc63257405]12 months

	[bookmark: _Toc19632097][bookmark: _Toc19790934]Barometer
	[bookmark: _Toc19632098][bookmark: _Toc19790935][bookmark: _Toc63257406]12 months

	[bookmark: _Toc19632099][bookmark: _Toc19790936]Wind motor
	[bookmark: _Toc19632100][bookmark: _Toc19790937][bookmark: _Toc63257407]12 months

	[bookmark: _Toc19632103][bookmark: _Toc19790940]Flow devices (e.g., BIOS, Chinook, Orifice, Tetracal, Alicat)
	[bookmark: _Toc19632104][bookmark: _Toc19790941][bookmark: _Toc63257408]12 months

	[bookmark: _Toc19632105][bookmark: _Toc19790942]Radiation (SR, UVR) sensors
	[bookmark: _Toc19632106][bookmark: _Toc19790943][bookmark: _Toc63257409]24 months

	[bookmark: _Toc19632107][bookmark: _Toc19790944]Stopwatch
	[bookmark: _Toc19632108][bookmark: _Toc19790945][bookmark: _Toc63257410]12 months

	[bookmark: _Toc19632109][bookmark: _Toc19790946]Electronic manometer
	[bookmark: _Toc19632110][bookmark: _Toc19790947][bookmark: _Toc63257411]12 months

	[bookmark: _Toc19632111][bookmark: _Toc19790948]Voltmeter
	[bookmark: _Toc19632112][bookmark: _Toc19790949][bookmark: _Toc63257412]12 months

	Pressure gauge
	[bookmark: _Toc63257413]12 months


[bookmark: _Toc19632115][bookmark: _Toc19790952][bookmark: _Toc63257414][bookmark: _Toc63839022]6.3	Site Locations
Transfer standards are kept at the Indianapolis Shadeland QA Standards Laboratory, the Northwest Regional office, the Southwest Regional office, and at air monitoring sites. Work on the transfer standards is performed at these locations. Transfer standards will be sent to the vendor or the Indiana Standards Laboratory when needed. Site locations where transfer standards are used are available in the IDEM OAQ AMB ANP and through the OAQ, AMB internet page https://www.in.gov/idem/airquality/.
[bookmark: _Toc63257415][bookmark: _Toc63839023]Section 7:	Quality Objectives and Criteria for Measurement Data
The primary data quality objective is to ensure data collected by the AMB are consistent; of known and adequate quality; supported by adequate calibrations and evaluations; and sufficiently complete to describe the atmospheric state with respect to spatial and temporal distribution. Having an accurate TS is a necessity to ensure air monitoring data are accurate and represent the actual conditions. To ensure accuracy and representation, each TS must meet specific limits. The limits stated in this QAPP are based on requirements either stated in the CFR, U.S. EPA GD, or manufacturer recommendations. Table 5 lists each TS and the required limits. Specific duties on how the work is performed are detailed in the following AMB SOPs and SOPs mentioned in 6.1.3.
· Anemometer Drive Motor Certification and Calibration Procedures
· Barometer Certification and Calibration Procedures
· Calibration, Certification, and Verification of Flow Devices Using the DH Instrument molbox™/molbloc-s™ System
· Certification of Flow Transfer Standard (FTS) Using the Fluke molbox™/molbloc-s™ System
· Calibration and Verification of Mass Flow Meters Using the Fluke molbox™/molbloc-s™ System
· Multimeter Certification and Calibration Procedures
· Orifice (Variable & Hansen) Certification and Calibration Procedures
· Ozone (O3) Transfer Standard Verification Procedures
· Stopwatch Certification Procedures
· Thermometer, Temperature Probe, Psychrometer Certifications and Calibrations
[bookmark: _Toc63839193]

Table 5. Transfer Standard Limit
	Transfer Standard
	Limit

	[bookmark: _Hlk101176812]Calibrator MFC
	˂±2.1% of best fit curve

	Gas cylinder
	[bookmark: _Hlk113886905]Verified concentration must be ˂±2.5% of the EPA Protocol concentration. All calculated concentrations during verification must be ˂±4.1% of the average concentration. The difference between any two calculated concentrations must be ≤5.0%. This assay must pass two times with no more than 3 assay attempts.

	O3 calibrator
	Standard deviation for the average of six slopes
≤3.7%; Standard deviation for the average of six intercepts ≤1.5%; Slope of one-day recertification ˂±5.1%p of the average slope from the current six-day certification

	Zero air system
	CO/CO trace = readings <100.0 ppb, absolute difference between zero air system and QAS laboratory zero air <50.5 ppb;
NO/NO2/O3/SO2 = readings <1.0 ppb, absolute difference between zero air system and QAS laboratory zero air <1.5 ppb; 
NO2 at NCORE = readings <0.50 ppb, absolute difference between zero air system and QAS laboratory zero air <0.505 ppb;
SO2 trace = readings <0.200 ppb, absolute difference between zero air system and QAS laboratory zero air <0.2005 ppb

	[bookmark: _Toc19632119][bookmark: _Toc19790956]Isotech
	[bookmark: _Toc19632120][bookmark: _Toc19790957]˂±0.21 °C|

	[bookmark: _Toc19632121][bookmark: _Toc19790958]Temperature probe
	[bookmark: _Toc19632122][bookmark: _Toc19790959]˂±0.51 °C; if used for OT meteorological sensors then ˂±0.21 °C

	[bookmark: _Toc19632123][bookmark: _Toc19790960]Barometer
	[bookmark: _Toc19632124][bookmark: _Toc19790961]˂±2.26 mmHg (≤±3.0 millibar); if used to check BP meteorological sensors then ˂±0.76 mmHg (≤±1.0 millibar)

	Wind motor
	≤±1 RPM

	Flow devices (e.g., BIOS, Chinook, Orifice, Tetracal, Alicat)
	≤±1% of best fit curve

	Radiation (SR, UVR) sensors
	Manufacturer’s requirements

	Stopwatch
	≤±2 minutes over a 24-hour period

	Electronic manometer
	Used with flow device

	Voltmeter
	≤±0.4 millivolts for 0-200 millivolt range;
≤±0.004 volts for 0-2 volt range;
≤±0.04 volts for 0-20 volt range


[bookmark: _Toc63257416][bookmark: _Toc63839024]Section 8:	Training
Formal staff training is scheduled for new staff and to periodically update staff’s skills and program operations. Required training consists of QAPP and SOP review, air monitoring instrument manuals and corresponding SOPs, and hands-on training on air monitoring instruments which are related to the required work for specific staff (e.g., Molbox use for QAS staff, min/max thermometers for AMB staff). Formal staff training is coordinated with the section chiefs, senior level staff, or parameter specialists of the AMB AMSs, QAS, and ATS on an as needed basis for staff engaged in operating, calibrating, verifying, validating, and auditing analyzers or samplers; laboratory procedures; field duties; safety; and any other items related to work performed by AMB staff. The training for staff is tracked and documented by the individual section chiefs, except for any in-house training pertaining to computer safety. IOT staff document the training, but individual section chiefs have access to track results. Standard literature references are readily available to all staff including the Federal Register, manufacturer’s instrument manuals, and QA GDs related to the program objectives. Courses and other training are also provided through U.S. EPA and vendors.
[bookmark: _Toc63257417][bookmark: _Toc63839025]Section 9:	Documentation and Records
[bookmark: _Toc19632141][bookmark: _Toc19790978]IDEM’s goal is to collect data which is accurate and representative of the actual conditions. For this to occur, documentation and record keeping must be performed at a high level of accuracy and be consistent amongst all staff of the PQAO. Table 6 summarizes the documentation involved, how it is handled, and how records are maintained. Any documents which are handwritten and need corrected will have the old information crossed out and initialed and dated by the person making the correction. Most documents are in electronic format which will have some form of security on them, i.e., password protected.
[bookmark: _Toc19793133][bookmark: _Toc63839194][bookmark: _Toc323645710]Table 6. Documentation and Records
	Document
	Location
	Retention Time
	Custodian

	ANP; five-year network plan; QAPP
	IDEM internet and INFODump; AMB shared drive
	Latest on IDEM internet and INFODump; AMB shared drive maintains previous versions
	ANP and five-year network plan – AMSs (1 and 2) chiefs; QAPP – QAS chief and agency QA

	SOPs
	SharePoint IDEM QA Library; AMB shared drive
	Latest on SharePoint IDEM QA Library; Archived versions in SharePoint Archived QA Documents; AMB shared drive maintains previous SOPs
	QAS program coordinator and agency QA

	Logs
	Log on site computer hard drive; electronic log available through DMDS
	Indefinitely
	AMS1 environmental manager DMDS administrator

	[bookmark: _Toc19632148][bookmark: _Toc19790985]Site logbooks
	[bookmark: _Toc19632149][bookmark: _Toc19790986]Kept at air monitoring site
	[bookmark: _Toc19632150][bookmark: _Toc19790987]Stays at the site unless logbook runs out of space or sampler is removed. Then kept at AMS laboratory indefinitely
	AMS parameter specialist

	QAS data memos; data checks; and site evaluations
	AMB shared drive; VFC; site evaluation record also on DMDS
	Kept indefinitely
	QAS chief and program coordinator

	Calibrations, certifications, and verifications performed by the ATS QAS laboratory or outside vendor
	AMB shared drive
	[bookmark: _Hlk101181474]Minimum of three years unless the item is still in circulation then information is kept indefinitely
	QAS laboratory manager

	[bookmark: _Toc19632154][bookmark: _Toc19790991]NIST-traceable certifications
	[bookmark: _Toc19632155][bookmark: _Toc19790992]QAS laboratory cabinet file
	[bookmark: _Toc19632156][bookmark: _Toc19790993]Kept Indefinitely
	QAS laboratory manager

	Site and equipment maintenance records
	DMDS, AMB shared drive, or logbook
	Kept indefinitely
	AMB staff


[bookmark: _Toc63257418][bookmark: _Toc63839026]Section 10:	Network Description (or Sampling Process Design)
[bookmark: _Toc19632158][bookmark: _Toc19790995]Transfer standards are used at air monitoring sites, which are primarily located in population centers, per U.S. EPA requirements. Additional sites are also operated to establish rural background concentrations, provide statewide as well as regional coverage, and for areas of specific interest, such as sources and near road locations. The IDEM ANP provides information on sites and can be found at OAQ website on the Indiana Annual Ambient Air Monitoring Network Plan page https://www.in.gov/idem/airquality/
[bookmark: _Toc19632159][bookmark: _Toc19790996]Network design and sampler siting is established based on 40 CFR Part 58 Appendices D and E and is mentioned in other AMB QAPPs.
[bookmark: _Toc19790997][bookmark: _Toc63257419][bookmark: _Toc63839027]Section 11:	Sampling Method Requirements
[bookmark: _Toc19632161][bookmark: _Toc19790998]IDEM utilizes equipment which meets accuracy requirements and can function for long periods of time with minimal maintenance. In addition, TeflonTM tubing and solenoids with TeflonTM blocks are used to connect calibrators to analyzers. Transfer standard calibrators in use, which do not require a federal reference method or equivalent method, must be calibrated, certified, or verified to a standard traceable to a NIST primary standard and meet any specific environmental conditions as stated in this QAPP. Specific instructions on technical aspects and maintenance of this equipment can be found in the specific sampler’s manual as well as AMB SOPs, which are available through the AMB shared computer drive and the SharePoint IDEM QA Library.
[bookmark: _Toc63257420][bookmark: _Toc63839028]Section 12:	Sample Handling and Custody
[bookmark: _Toc19632163][bookmark: _Toc19791000]Documentation is maintained for any air monitoring program equipment which perform calibrations, spans, zeroes, QC checks, audits, or any work impacting data collection. For each item, a certification file is kept and stored in the QAS laboratory and on the AMB computer shared drive. A calibration/certification/verification sticker detailing the date checked, when the next check is due, and other vital information is placed on the equipment, the paperwork, or both; and is provided to the equipment user. Staff are responsible for ensuring equipment meets deadlines and no adjustments are made to void the QAS calibration, certification, or verification. QAS staff do have the authority to require additional checks, if needed.
[bookmark: _Toc63257421][bookmark: _Toc63839029]Section 13:	Analytical Methods
[bookmark: _Toc19632165][bookmark: _Toc19791002]Most, if not all, of the calibration, certification, or verification processes are performed in the QAS laboratory. The QAS instruments to perform this work are kept in the QAS laboratory and not taken into the field. The QAS has portable TSs, which are brought to the QAS laboratory for the check to be performed but are kept at the laboratory until they are needed to perform a field check. The AMSs equipment is brought to the QAS laboratory for checks, but once the check is completed and valid, then it is either taken to an air monitoring site and kept there (designated as a stationary TS) or kept in the AMSs laboratory until it is needed for a field check. Any equipment that the ATS has checked is kept in their ATS clean room or laboratory until it needs checked, then it is brought to the QAS laboratory.
13.1	QAS Laboratory Requirements
Requirements for checks to be performed in the QAS laboratory include the following:
· Mean temperature between 20.0-30.0 °C
· Temperature continuously monitored using a DMDS
· Dust and aerosols which can interact with equipment are minimized
· Standard platinum resistance thermometer kept on a clean, non-vibrating surface
· Mercury barometer kept in an area with reduced foot traffic
· Cylinders are secured
13.2	QAS Primary Standards
The QAS maintains a set of primary standards, which includes equipment and gases. Section 6 provides a list of the primary standards.
13.3	QAS Laboratory Analyzers
The QAS laboratory maintains CO, NO2, and SO2 analyzers for checks on gas cylinders. Backup analyzers are also available. The analyzers are kept in the QAS laboratory and never taken to the field. Maintenance is performed as needed and diagnostics are checked and documented in the DMDS. Additional information on the use of these analyzers including calibration frequency is available in the SOPs listed in this QAPP.
13.4	QAS Laboratory O3
The QAS laboratory maintains a level 2 ozone standard, including two backups. Information on these is provided in Section 6.1.4
13.5	QAS Laboratory Miscellaneous Standards
The QAS laboratory maintains miscellaneous standards, which is used to check other devices. This equipment is either a primary standard or a transfer standard. These items are listed in tables 3 and 4 of Section 6.2. Additional information on the use of these items is available in the AMB SOPs listed in this QAPP.
[bookmark: _Toc63257422][bookmark: _Toc63839030]Section 14:	Quality Control Requirements
Transfer standard QC and acceptance criteria are detailed in Section 7. Table 7 lists the action taken when results do not meet measured quality objectives.
[bookmark: _Toc19793134][bookmark: _Toc63839195]Table 7. Measured Quality Objective Checks and Outcomes
	[bookmark: _Hlk62464478]Check
	Outcome

	TS fails QAS laboratory check
	Transfer standard cannot be used. Any data generated using the failed TS will be invalidated. The TS may be repaired, then required another QAS laboratory check. If failure continues, the TS will be surplused.

	TS Bias
	Bias is determined by reviewing audit and one point QC check results from several TSs. If there is concern of an issue, then the TSs are rechecked in the QAS laboratory.

	AMSs calibration with expired TS
	The calibration will be nullified. IDEM’s Gases, Particulates, Meteorological, and Toxics QAPPs outline actions to take when calibration limits are exceeded. For new sites or if the analyzer or sampler is exchanged or has maintenance which affects the output, data collection will not be valid until a calibration with a certified TS is performed.

	AMSs gas span with expired TS
	The gas span will not be used determine the status of data. After two weeks with no span, data collected may be assigned a QA qualifier “1” or a null data qualifier, pending review of the data.

	AMSs zero with expired TS
	The zero will not be used to determine status of data. After two weeks with no zero, data collected may be assigned a QA qualifier “1” or a null data qualifier, pending review of the data.

	AMSs one-point QC check with expired TS
	The one-point QC check will be nullified, and the QC check is replaced with a 1C null data qualifier, if data is valid. After two weeks with no one-point QC check, data collected may be assigned a QA qualifier “1” or a null data qualifier, pending review of the data.

	AMSs verification with expired TS
	The verification will be nullified. Data will be reviewed to determine validity status.

	QAS laboratory analyzer calibration with expired NIST-traceable standard
	The analyzer calibration will be nullified, and certifications performed with an expired NIST-traceable standard will be voided.

	QAS PE or verification with expired TS
	The QAS PE or verification will be nullified.

	QAS laboratory temperature outside 25 °C ±5 °C
	Any work performed outside this temperature range may be questionable. Further analysis will determine the condition of the work performed under these conditions and whether results are valid.

	Standards which are cross-checked do not agree
	Further analysis will be taken to determine the issue. Any standard shown to be in error will not be used until a solution is determined or repairs are made.


[bookmark: _Toc63257423][bookmark: _Toc63839031]Section 15:	Instrument and Equipment Testing, Inspection, and Maintenance Requirements
Transfer standards must have checks and routine preventive maintenance performed to ensure proper operation. Most manufacturers supply a preventive maintenance checklist with the instruction manual. Instrument manuals and AMB SOPs can provide the specific maintenance. All checks and maintenance are documented in an instrument logbook or some other record keeping device. Maintenance performed in the QAS laboratory is documented in a DMDS. After maintenance, transfer standards require an updated calibration, certification, or verification, unless proof exists the maintenance had no effect on the values produced by the TS. Maintenance procedures are outlined in instrument manuals. Items such as tubing, fittings, and regulators will normally not require maintenance and just be replaced when not working as needed. Inspection of these items is continuous when the items are being used.
[bookmark: _Toc63257424][bookmark: _Toc63839032]Section 16:	Instrument Calibration and Frequency
All samplers in the air monitoring network adhere to the prescribed calibration schedules defined in the sampling methods in 40 CFR Parts 50, 53, and 58; Quality Assurance GD 2.12; Quality Assurance Handbook for Air Pollution Measurement Systems Vol. II; Quality Assurance Handbook for Air Pollution Measurement Systems Vol. IV; and QAPPs and SOPs generated by AMB staff. Transfer standards used for this work also follow strict verification, audit, certification, and calibration schedules, as stated in Tables 3 and 4. Transfer Standards are calibrated, certified, or verified against standards maintained at the QAS laboratory and are checked prior to use. If the QAS laboratory cannot perform the work, the item is sent to a standards laboratory. Some items are sent to a standards laboratory to cross-check the TSs used in the QAS laboratory. Cross-checking between primary standards used in the QAS laboratory is also performed and documented. One example of this is cross-checking the Fluke molbox1+ against a Hastings bubble meter at least one time per year.
[bookmark: _Toc63257425][bookmark: _Toc63839033]Section 17:	Inspection and Acceptance Requirements for Supplies and Consumables
[bookmark: _Toc19791007]Analyzer and calibrator replacement parts are obtained from the manufacturer or a distributor when the items are commonly available and needed by the AMB. The parameter specialists for the AMSs and the ATS track their own supplies and order items when needed. The QAS laboratory manager ensures the QAS laboratory has enough supplies and QAS staff also keep track of when items are needed. Common supplies may include fittings, tape, tubing, cylinder regulators, and tools. designated QAS environmental manager orders supplies for the QAS when needed. Most consumables do not have an expiration date. Items with an expiration date are tracked and disposed upon expiration by the AMSs and ATS parameter specialists, and the QAS laboratory manager.
Gas cylinders, used for the gases mentioned, are purchased for the AMSs and the QAS by a designated AMS environmental manager when needed, except for primary standard gas cylinders, which are requisitioned by the senior level QAS EM who oversees the QA laboratory. Usually, several gas cylinders are always available for use between orders. Gas cylinders are EPA Protocol blend from the vendor and verified by the QAS laboratory, except CO2 and gases used in the toxics program which are NIST-traceable manufacturer certified, and tracked by AMSs, ATS, and QAS staff. Paperwork is kept with the cylinders which shows when the cylinder certification/verification expires. The cylinder documentation is kept in the QAS laboratory and managed by the QAS laboratory manager, except for gases used in the toxics program, which are maintained by the ATS staff.
[bookmark: _Toc63257426][bookmark: _Toc63839034]Section 18:	Nondirect Measurements
[bookmark: _Toc19632171][bookmark: _Toc19791008]IDEM uses self-generated values for the equipment it calibrates, certifies, and verifies to determine whether a TS meets specifications. For equipment sent to other laboratories, IDEM accepts the laboratory values when the laboratory provides credentials showing standard protocols are followed and maintains traceability to a NIST primary standard.
[bookmark: _Toc63257427][bookmark: _Toc63839035]Section 19:	Data Management
[bookmark: _Toc19632173][bookmark: _Toc19791010]Data generated during calibrations, certifications, or verifications of TSs are entered into an Excel spreadsheet. The file is uploaded to a shared computer drive and maintained a minimum of three years unless the item is still in circulation then information is kept indefinitely. In addition, copies of paperwork for primary standards and TSs certified by other entities are filed in the QAS laboratory, with a scanned copy saved to the shared computer drive. QAS staff ensure data generated by the TS is accurate, since the TS is used to check and adjust instruments which collect monitoring data. The QAS staff performing the laboratory work will be the primary person responsible for ensuring the process is complete and accurate. The senior level QAS environmental manager who oversees the QA laboratory will also be reviewing processes to ensure accurate results. Error may be accumulated through the whole process, starting with the TS through to the output of a field instrument. Inaccurate data could result in areas either being incorrectly designated as nonattainment, if biased high or if biased low, designated attainment and not provide adequate protection for the public.
The data process for each TS consists of the following steps:
1. The TS is checked against an authoritative standard, such as a level 2 O3 primary standard or anything with traceability linked to a NIST primary standard. Any analyzer used as part of the check is approved either using an U.S. EPA federal reference or federal equivalent method.
2. The type of TS being checked, determines how data is captured. Each type of procedure can be found in SOPs mentioned in this QAPP.
3. During the check, QAS staff determines how well the equipment operates. This is a hands-on check in addition to whether limits are met.
4. Once the check on the TS is complete, a file is kept for each instrument. A senior level QAS environmental manager is informed of the results and makes sure they are complete and accurate. A sticker is placed on each instrument indicating the calibration, certification, or verification date and the expiration date.
[bookmark: _Toc19791011][bookmark: _Toc63257428][bookmark: _Toc63839036]Section 20:	Assessments and Response Actions
[bookmark: _Toc19632175][bookmark: _Toc19791012]IDEM utilizes several assessment procedures to identify and correct issues. The corrective action process must either include formal communications (e.g., official memoranda) or informal communication (e.g., e-mail messaging) and with responses provided as formal or informal communications. Verbal communication can be used to initiate the corrective action or acknowledge completion of the corrective action but must be followed up with written communication for documentation purposes (see Table 8 for a list of assessments). In any situation, it is the AMB goal to continue to collect accurate, valid data; however, there could be some instances where outside factors jeopardize the project, resulting in some data not being collected or having a QA qualifier or null code applied.
[bookmark: _Toc63839196]Table 8. Assessments and Response Actions
	[bookmark: _Hlk60057684]Assessment
	Conducted By
	Frequency
	Goals

	Failed Transfer Standard calibration, certification, or verification
	QAS staff
	When specifications are not met
	Determine issue, repair, or inform owner of equipment issue

	Transfer Standard repaired
	AMS, ATS, or QAS staff
	As needed
	Determine whether new calibration, certification, or verification is needed

	Ambient Air Protocol Gas Verification Program
	U.S. EPA
	CO, NO, and SO2 cylinder sent on a three-year cycle
	U.S. EPA program requirements




	Assessment
	Conducted By
	Frequency
	Goals

	Data issues at site (monitoring or audit)
	AMB staff
	As needed
	Have QAS evaluate TS or use another TS for comparison

	[bookmark: _Toc19791025]QAPP
	QAS staff
	Annual
	Determine whether changes are needed to accurately describe the program


In the event an assessment identifies an area of concern, specific corrective actions occur dependent upon the finding. Assessments and corrective action time frames follow.
Failed calibration, certification, or verification – QAS laboratory manager determines the issue, repairs the equipment, or informs owner of equipment issue as soon as an issue is determined.
Transfer standard repaired – Either the owner of the TS or QAS staff determines whether a new calibration, certification, or verification is needed, and is performed as soon as possible. QAS staff have the authority to override any decision on whether the TS needs a new calibration, certification, or verification.
Ambient Air Protocol Gas Verification Program – QAS staff take corrective action immediately for any issues identified by the Ambient Air Protocol Gas Verification Program.
Data issues at a site – The QAS staff evaluate the TS or use another TS for comparison as soon as possible.
QAPP – The QAS chief ensures the QAPP is being followed and makes necessary changes, with approval by the OAQ AC, AMB chief, AMS (1 and 2) chiefs, ATS chief, agency QA, and the U.S. EPA.
[bookmark: _Toc63257429][bookmark: _Toc63839037]Section 21:	Reports to Management
[bookmark: _Toc19632189][bookmark: _Toc19791026]Reports generated and utilized in the TS certification program are listed in Table 9. Reports may be submitted as email or as an electronic document.
[bookmark: _Toc19793136][bookmark: _Toc63839197]Table 9. Reports to Management
	[bookmark: _Toc19632190][bookmark: _Toc19791027]Report
	[bookmark: _Toc19632191][bookmark: _Toc19791028]Frequency
	[bookmark: _Toc19632192][bookmark: _Toc19791029]Responsible Party

	[bookmark: _Toc19632193][bookmark: _Toc19791030]QAS laboratory work
	[bookmark: _Toc19632194][bookmark: _Toc19791031]Biweekly
	[bookmark: _Toc19632195][bookmark: _Toc19791032]QAS laboratory manager or QAS chief

	Verification or PE failure due to faulty calibrator or flow device
	As needed
	AMSs or QAS staff


[bookmark: _Toc63257430][bookmark: _Toc63839038]Section 22:	Data Validation and Usability
Many criteria used to review a TS are detailed in the previous sections. AMB staff utilize this established QAPP, SOPs, U.S. EPA TADs and GDs, and equipment manuals to assist in certifying a TS.
[bookmark: _Toc63257431][bookmark: _Toc63839039]Section 23:	Validation and Verification Methods
For QAS laboratory work, the verification and validation processes are performed by QAS staff. The verification process ensures the equipment operates within specifications, time frames are met, and all information pertaining to the equipment is accurate. Once the calibration, certification, or verification is complete, the QAS staff validates the equipment for use in air monitoring data production. A senior level QAS environmental manager will ensure that work is completed accurately by reviewing completed processes. Equipment owners can provide feedback on TS accuracy, but QAS staff makes the equipment use decision. Excel spreadsheets, which are password protected, are used which perform the calculations, including concentration ranges, and whether the equipment passes all required limits. When a TS fails the process, the QAS staff informs the equipment owner, by email or memo, the equipment cannot be used. For TSs which pass the QAS laboratory process, a sticker, which includes the date work completed, due date, and ranges or values that the transfer standard can be used is placed on the equipment and documentation of the work is provided. The QAS staff have the authority to omit TSs from use as part of data production, if compelling evidence or suspicion the TS has issues in producing accurate and precise output values.
For equipment sent to an outside vendor for calibration, certification, or verification, the QAS staff reviews all data supplied by the vendor to ensure the equipment has passed all requirements, such as limits and NIST-traceability.
[bookmark: _Toc63257432][bookmark: _Toc63839040]Section 24:	Reconciliation with Data Quality Objectives
[bookmark: _Toc19632199][bookmark: _Toc19791036]The data quality objectives and intended uses for the TSs are discussed in Section 7. The main purpose of the data is to show compliance with the U.S. EPA and AMB calibration, certification, and verification requirements. Section 7 of this QAPP also lists the measurement quality objectives, which were established to provide the expected and required data quality.
This QAPP establishes requirements to minimize measurement uncertainty to an appropriate level to achieve the objectives for which monitoring data are collected. Starting with the TSs, any AMB SOPs governing the calibration, certification, or verification process are followed. By following this protocol, it will be recognized the DQOs for the air monitoring network can be achieved. However, a chance always exists equipment used for data collection may become questionable, resulting in field events which may negatively affect the performance of the data collection at the monitoring station. Therefore, it is important to reconcile the TS accuracy along with the monitoring data and its DQOs to evaluate whether the data set is adequate for its intended use. This involves not only routine data review collected at the sites, but a thorough evaluation and cross-check of TSs.
During the QAS laboratory calibration, certification, or verification process and when equipment is used in the field, equipment performance and impact on the monitoring network is continuously evaluated by reviewing the data quality statistics (precision, bias, and completeness) of the QA and QC data set and comparing the results to the monitoring project goals. Data quality assessment statistics are taken from the AQS AMP450 Report, Quick-look Report, the AQS AMP430 Report, Data Completeness, and the AQS AMP256 Report, QA Data Quality Indicator Report. The AMP450 Report provides summary statistics on the criteria pollutant data collected. The AMP430 Report provides a status of the quantity of criteria pollutant data collected. The AMP256 Report provides a status of the QA and QC activities. Unacceptable performance for any of the DQO goals does not automatically indicate the data set cannot be used for its intended purpose, i.e., the support of the NAAQS decision process. However, the impact on the confidence with which the data set can be used for its intended purpose in the decision process will have to be reviewed and communicated. Thus, determining whether the TS used to generate QC and QA results should be kept as is, need a QA qualifier, or a null data qualifier. The quarterly reports generated by the QAS environmental manager and QAS chief help provide some answers for any potential issues with TSs. Any anomalies in the data or the equipment are reported to the AMSs and ATS chiefs, and the AMB chief. The reports identify the points at which the data failed to meet DQOs and at what point in time, after corrective action, the data again meets DQOs. The corresponding data will be flagged and commented, and all supporting documentation included in the report.
The performance of the monitoring network for the previous year’s data (January 1 to December 31) is evaluated for the annual Data Certification Package, which is due to U.S. EPA by May 1st. The AQS AMP600 Report, Certification Report is used to evaluate whether the performance of the network is attaining the data quality objectives. The AMP600 report provides summary statistics on QA and QC activities and on collected data from each monitor. The report also provides a summary evaluation of monitoring network performance by flagging data collection and QA and QC activities as acceptable (green), warning (yellow) or recommend N (red). Normally, by this time, any issues or concerns have already been dealt with and sufficient documentation is available. The annual certification letter provides a short summary to document data collection or QA and QC activities flagged as warning (yellow) or red (recommend N).
Section 25:	References
(1) [bookmark: _Hlk100663242]EPA QA/R-5 (March 2001), Requirements for Quality Assurance Project Plans, U.S. Environmental Protection Agency, Washington, DC.
(2) [bookmark: _Hlk100663256]EPA-454/B-18-006 (August 2018), Guide to Writing Quality Assurance Project Plans for Ambient Air Monitoring Networks, U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Air Quality Assessment Division, Research Triangle Park, NC
(3) [bookmark: _Hlk100663282]EPA-454/B-17-001 (January 2017), Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II: Ambient Air Quality Monitoring Program, U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Air Quality Assessment Division, Research Triangle Park, NC
(4) EPA-454/B-08-002 (March 2008), Quality Assurance Handbook for Air Pollution Measurement Systems, Volume IV: Meteorological Measurements Version 2.0 (Final), U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Air Quality Analysis Division, Measurement Technology and Ambient Air Monitoring Groups, Research Triangle Park, NC
(5) Wright, B. EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (2012 Revision). U.S. Environmental Protection Agency, Cincinnati, OH, EPA/600/R/12/531 (2012)
(6) EPA Ambient Air Protocol Gas Verification Program, Implementation Plan, AA-PGVP Implementation Plan 4/2010, Office of Air Quality Planning and Standards, Air Quality Assessment Division, Research Triangle Park, NC
(7) 40 CFR Part 50 - National Primary and Secondary Ambient Air Quality Standards (NAAQS)
(8) 40 CFR Part 53 - Ambient Air Monitoring Reference and Equivalent Methods
(9) 40 CFR Part 58 - Ambient Air Quality Surveillance



image1.jpeg
' INDIANA DEPARTMENT OF
ENVIRONMENTAL MANAGEMENT





image2.emf

image3.emf
Assistant

Commissioner

Branch Chief

Adminstrative

Assistant

Ambient Section 

#1 Chief

Ambient Section 

#2 Chief

Air Toxics 

Section Chief

Quality 

Assurance 

Section Chief

Environmental 

Managers

Environmental

Managers

Environmental

Chemists

Environmental

Managers

Program Coordinator


Microsoft_Excel_Worksheet.xlsx
Sheet1



Assistant Commissioner

Branch Chief

Adminstrative Assistant

Ambient Section #1 Chief

Ambient Section #2 Chief

Air Toxics Section Chief

Quality Assurance Section Chief

Environmental Managers

Environmental Managers

Environmental  Chemists

Environmental Managers
Program Coordinator




