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[bookmark: _Toc94130658]1. QA Plan Identification and Approval: see page 2 

[bookmark: _Toc94130659]2. Distribution

EPA Region 1, 11 Technology Drive, North Chelmsford MA 01863: 
Beth Deabay, FSB Air Monitoring Team Lead 
Tyler Kotsifas, Loan Program Lead 
Johanna Hunter, Lab Services and Applied Sciences Division Director 

EPA Region 1, 5 Post Office Square, Boston MA 02109
Patrick Bird, Office of Air and Radiation Division
Eugene Benoit, Office of Air and Radiation Division
Madeline Isenberg, Office of Air and Radiation Division
[bookmark: _Toc94130660]3. Organization and Responsibilities
Environmental Protection Agency (EPA) Region 1 Indoor Air Team is responsible for enhancing indoor air quality in New England through education, outreach, and technical assistance. The Indoor Air Team will work with tribal partners, community partners, schools, and other organizations throughout New England. 

[bookmark: _Toc94130661]3.1 Partner Organizations
PurpleAir sensors will be available to tribal partners, community groups, schools, and other organizations throughout Massachusetts, Connecticut, New Hampshire, Rhode Island, Vermont, and Maine. The main purpose of implementing an indoor air quality sensor loan program is to provide educational opportunities for individuals or groups interested in indoor concentrations of particulate matter (PM), with a specific focus on providing sensors in areas of historically high asthma rates. The senor loan program would empower students, educators, community groups, and other organizations with knowledge about low cost, portable sensor technologies and drive positive change to improve public health by collecting indoor air quality data. The information gathered by this program is educational and not regulatory.

Partner organizations are selected based on requests from the organization and evaluations by EPA of the needs of their proposed projects relating to areas disproportionately impacted by asthma or other respiratory issues which could be impacted by PM concentrations within the home. Selection of a partner organization is based on the specifics of the proposed project and the availability of sensors.

[bookmark: _Toc94130662]3.2 Environmental Protection Agency Personnel
EPA Region 1 personnel are responsible for the coordination of the loan program and providing the PurpleAir sensors to be used in the study, as well as the storage, maintenance, and shipment of the sensors to the requesting partner organization. EPA is also responsible for assisting with project plan development, technical assistance when necessary, and answering questions partner organizations may have, both in the operations of the sensors or in helping to interpret data that may be gathered. 
Members of the EPA Region 1 Indoor Air Team coordinates with the Field Services Branch to determine availability, approval of loan agreement, and shipment of sensors to partnering organization.

[bookmark: _Toc94130663]4. Program Background
This loan program will use PurpleAir sensors to measure indoor particulate matter (PM) that have a diameter of equal to or less than 2.5 micrometers (PM2.5). See Appendix A for specific product specifications for sensors in this program.

Low-cost sensors such as PurpleAir  have been of growing interest to US EPA Region 1 partners, tribes, educators, and community members to better understand concentration of PM in the indoor environment. PM is a known respiratory irritant and can be harmful to individuals suffering from asthma. Indoor air quality is not regulated by EPA; however, EPA recognizes that air quality in indoor environments is a significant contributor to an individuals’ overall respiratory health. 

PurpleAir sensors can be used to survey multiple locations in a way that is efficient and affordable, and while the data collected cannot be used for regulatory purposes, the sensors can gather valuable educational information that complements and informs other work being done by partner organizations to improve indoor air quality.
 
[bookmark: _Toc94130664]5. PurpleAir Sensor Loan Program Description
This program is designed to provide the capability for flexible monitoring of indoor PM concentrations that may otherwise go unnoticed in an indoor environment. Expectations and use are limited to informal evaluations and should not be represented as definitive measurements to be used for anything other than informational and educational. 

[bookmark: _Toc94130665]6. Program Goals and Objectives
The goal of this program is to provide another tool for partner organizations to use in assessing indoor air quality when concerns have been raised due to past measurements, visible emissions, the area’s topography, or its population among other factors that indicate pollution conditions which may be impacting human health. The goal of this program is to provide another tool for partner organizations to evaluate indoor air quality when partner organizations express concerns or desire to learn more about PM concentrations in the home. 

[bookmark: _Toc94130666]6.1 Data Collection and Data Quality Objectives (DQO)
Data collected on indoor air concentrations are solely for educational purposes. Ambient, or outdoor, air quality standards do not apply to indoor air quality. But, if there are concerns about or interests in learning more about indoor PM concentration data, EPA can provide technical assistance on interpreting the data. Per conditions in the indoor air sensor loan agreements, any and all data generated from the air sensors will be owned by the user, and all data on the devices will be deleted prior to the devices’ return to Region 1. While Region 1 does not request quantitative data from the project sampling period, partner organizations are required to submit a short qualitative summary of their experience, which will be used to evaluate the effective use of PurpleAir sensors in the home.

[bookmark: _Toc94130667]6.2 Measurement Quality Objectives (MQO)
Measurement quality objectives are a set of quality control criteria, which if met, assure that the DQOs are met as well. For PurpleAir sensors there are no specified MQOs. The user needs to align their data needs to match the capability of the sensor (PurpleAir sensors’ laser particle counters can count the number of particles in sizes ranging from 0.3 to 10 μg/m3). The most crucial QC check for PurpleAir sensors is a colocation period with a FEM or FRM for PM2.5 before the start of each project to ensure that each individual unit is reporting appropriately. This function is completed by EPA Regional staff prior to the deployment of sensors.

[bookmark: _Toc94130668]7. Trainings                                                                                                                             Users will be instructedtrained on the operations of the sensors and data collection methods using this QAPP, the provided PurpleAir SOP, the PurpleAir website, and a tutorial can be provided by EPA Indoor Air Team staff and the Field Services Branch, as needed and upon request. Each user will receive instructions and support prior to commencing independent data collection to ensure that each user can competently collect high quality data. 

Information on data outputs from PurpleAir sensors will be provided to partner organizations in advance of the loan, explaining what information sensors collect, how this data is presented, and how data compares to EPA’S Air Quality Index. 
[bookmark: _Toc94130669]8. Documents and Records
The most current QAPP and SOP will be provided to all partner organizations prior to sensor deployment. Field data sheets to collect relevant information during a sampling project may be developed by the user to best suit their project’s needs, and if developed and used should be maintained as a record by the user. All calibration and equipment maintenance records will be maintained by the equipment owner (EPA). 
[bookmark: _Toc94130670]9. Experimental Design
The project plan utilizing these sensors will be included in an agreement between the EPA and partner organizations. This agreement will be in the form of a written loan agreement and will include the partner’s intended use of equipment within homes and/or schools.
The information gathered by these sensors is for educational purposes only and will not be used for enforcement or other legal actions. The data can be used to inform community members of concerning indoor PM concentrations and some guidance can be provided on how to mitigate these high concentrations and protect those with asthma. 
In collecting the data, the following considerations should be made: 
1. How many locations in an area should be sampled? (e.g. all units concentrated in one area or a small number in several areas) 
2. Where should these locations be? (Consider population, most frequented areas of the home e.g. the living room or kitchen, availability of power and ability to mount) 
3. How long should the sampling time be? 

As in any data collection methodology it is important to ensure that: 
1. A representative sample is being obtained. 
2. The accuracy and precision of the measurement is understood. 
3. The impact of interfering compounds or extreme conditions (e.g. humidity) on measurements are understood. 
4. Measurements are within the manufacturer’s recommended operating range. 
5. The appropriate calibrations have been done to confirm the accuracy of the equipment. 
6. A plan for handling data outliers is in place. 
7. The instrument is not used in a situation in which it is vulnerable to damage. 
8. The data makes sense based on knowledge and experience. 


[bookmark: _Toc94130671]10. Sampling Methods
The goal of sampling is to serve as a compliment to in-home interventions by providing an educational opportunity for community members to better understand their indoor air quality.  
Sampling will consist of real-time readings of particulate matter, which are reported on the PurpleAir user interface. PurpleAir sensors can report privately if chosen, otherwise will be publicly displayed on the PurpleAir Map. The data from publicly displayed sensors can be downloaded from the PurpleAir Website. Data can also be downloaded directly from the MicroSD card located within the PurpleAir sensor if WiFi is not available in the location of deployment. 

The following steps are recommended for indoor air data collection using the Purple Air Sensor: 

a. Preliminary contact with the property owner, resident, or responsible person should be made, setting a time frame and allowing sufficient time for the assessment and installation of the unit or routine maintenance. If advance notice is not possible, initial contact may be made just prior to the visit. 
b. A partner organization staff member should notify the responsible resident upon arrival at the site. 
c. Location in coordinates, description, or address should be noted on a field data sheet or other logbook maintained by the partnering organization for this project. 
d. Follow step-by-step operation procedures located in the PurpleAir SOP. 
e. When sampling is complete, the data should be downloaded by interested community members or partner organizations and deleted before returning to the EPA. 
[bookmark: _Toc94130672]11. Sample Handling and Custody
The sensors will collect real-time direct measurement of indoor air quality and thus, no physical samples will be collected or tracked and therefore no sample chain of custody is necessary. 
The PurpleAir sensors will be loaned to the Region 1 partnering organizations from EPA Region 1 on a short-term basis and the chain of custody records detailing the sensor serial number, associated accessories (e.g. charger) and loan details (i.e., timing, location, responsible party) will be maintained by EPA Region 1 and the participating organization, for tracking and accounting purposes. These forms will be maintained for at least the life of this loan program. 
[bookmark: _Toc94130673]12. Analytical Methods Requirements
The methods covered in this QAPP are not laboratory analytical methods. Real-time data from each of the sensors will be sent to the PurpleAir map or saved to the sensor’s MicroSD card and downloaded when desired. Useful features such as time series charts can also be accessed from the PurpleAir website. Measurements in this study are not designed to be replicable, are not taken in accordance with published methods, and are meant only as part of an educational awareness exercise on indoor PM concentrations.
[bookmark: _Toc94130674]13. Quality Control
Quality Control (QC) is the overall system of technical activities that measures the attributes and performance of a process, item, or service against defined standards to verify that they meet the stated requirements. QC activities are used to ensure that measurement uncertainty can be estimated and is less than the measurement quality objectives so that the DQOs can be met. 

[bookmark: _Toc94130675]13.1 Quality Control Requirements
There should be a collocation period where the PurpleAir sensors are compared to a FEM or FRM to ensure that the sensor units are operating with acceptable accuracy. Otherwise, a check of the PurpleAir sensor should be done when a channel is nonfunctioning, reporting high, or spiking erratically. In this case air can be blown into the sensor to clear any debris that may be causing the issue until there is an acceptable instrument reading (see the PurpleAir SOP or website for more detail on this procedure). A record of this action should be made in the equipment log. Regular cleanings are not recommended. 

[bookmark: _Toc94130676]13.2 Sampling/Measurement System Corrective Action
If the equipment seems to malfunction (failure to produce readings, unstable readings, or variable readings in a constant environment), the user should contact EPA as well as refer to the PurpleAir website, PurpleAir SOP, or EPA staff  for assistance. 
[bookmark: _Toc94130677]14. Instrument/Equipment Testing, Inspection and Maintenance Requirements
The equipment used in this project is self-contained and requires no field maintenance unless issues arise. System checks in the form of FEM or FRM comparison should be conducted at the beginning of each study as described in Section 13. If there appears to be any instrument malfunction, the user should first consult EPA staff, who may suggest general troubleshooting activities such as checking the batteries and accessory connections or a clearing of the channels with a shopvac or concentrated air (see PurpleAir SOP or website for more details on troubleshooting procedures). If the equipment does not return to normal operation, the equipment should be returned to EPA. 

[bookmark: _Toc94130678]14.1. Support/Safety Equipment
In addition to the sampling equipment, several additional items shown in the table below may be appropriate to have on site: 

	Item 
	Quantity 

	 
	 

	Latex and/or work gloves 
	One pair per each person 

	Safety glasses or goggles 
	One pair per each person 

	Hard hat & safety vest 
	One per person (optional) 

	Instrument accessory kit 
	One kit per instrument 

	First aid kit 
	One 

	Camera, tripod 
	Tripod is optional 

	Particulate mask 
	Optional 


[bookmark: _Toc94130679]15. Instrument/Equipment Calibration and Frequency
Regular cleaning and calibration of PurpleAir sensors is not recommended, and as long as the unit is functional no action is required. All equipment will be examined and function-tested between users by EPA. 

[bookmark: _Toc94130680]16. Acceptance Criteria
Visual examination of the instrument for obvious damage should be conducted prior to accepting a shipment from the carrier. 
[bookmark: _Toc94130681]17. Data Acquisition Requirements for Outside Data
Outside data is considered data collected other than by direct measurement with the sensors covered in this QAPP. Information from nearby meteorological stations and from city, county, state, and regional air agencies can be a useful tool for comparison to readings collected on-site.
[bookmark: _Toc94130682]18. Data Management
This section describes the data management operations pertaining to air sampling by partner organizations. It provides the requirements for how the data are transferred from the sensor to the partner organization and how the data are reported. Data will be collected and reported directly to the PurpleAir Map on the PurpleAir website, and also saved to an internal MicroSD card within the sensor. This information is used for educational purposes, EPA requests the data be deleted before sensors are returned, as outlined in the SOP. EPA is available upon request to assist partner organizations in interpreting results. 
[bookmark: _Toc94130683]19. Data Verification
The first step to data verification is ensuring that the monitor is working properly before collecting data. The operator can follow Section 13 for quality control checks. Following data collection, the operator should ensure that data from the monitor is properly transferring to the PurpleAir Map. Finally, the operator should verify the data looks reasonable and investigate any outliers to determine the cause as appropriate. 




[bookmark: _Toc94130684]Appendix A 

	The Purple Air PA-II-SD Sensor specifications: Name 
	Purple Air PA-II-SD 

	Pollutant measured 
	mass concentrations of PM1.0, PM2.5, and PM10 

	Sensor 
	Laser Particle 

	Range 
	0.3 to 10 μg/m3 

	Resolution 
	1 μg/m3 

	Power Draw 
	180mA (milliamp) or about 1W 
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