PurpleAir PA-II Air Quality Sensor

Real-time measurements of particulate matter

What is the PurpleAir Sensor?

The PurpleAir PA-1l is a small, air quality sensor that

e measures particulate matter (PM1o, PM25, and PMz1), ambient temperature,
pressure, and relative humidity using emerging sensor technology;
e isvery easy to transport, deploy and maintain;

e reports data in real-time on a user-friendly map website; and E (Cpasmges

e can be used to provide information on air quality, for example when a community i |||Ii||ifllli|li||f

experiences wildfire smoke. S
e

What is the PurpleAir Sensor?

Current PurpleAir PM2.s data are available in real-time on AQMap, which is hosted by University of Northern British Columbia
(UNBC)L.

PM, s is an air pollutant that can be harmful to human health.

PMz25 is generally the largest contributor to poor air quality during episodes of wildfire smoke. PM25 is made up of
very small particles, with a size of 2.5 micrometers or smaller. PMz5 can be inhaled into the lungs and may cause
symptoms such as coughing or may worsen existing heart and lung conditions.

How can linterpret PM2sdata?

The AQMap presents PMzs concentrations from PurpleAir sensors and associated health messaging. One-hour averaged
PM2.s concentrations can be compared to the Alberta Ambient Air Quality Guideline (AAAQG) of 80 micrograms per cubic
metre (ug/ms3). 24-hour averaged PM2 s concentrations can be compared to the Alberta Ambient Air Quality Objective (AAAQO)
of 29 micrograms per cubic metre (ug/m3). The PM2s AAAQO and AAAQG are based on health effects.

The AQMap health messaging can serve as broad guidance since individuals can react differently to air pollution. It is
recommended that you monitor your symptoms and adjust your activities to reduce your exposure levels as needed. The
AQMap health messaging was developed by the British Columbia Centre for Disease Control (BCCDC), and may differ slightly
from Alberta’s health messaging?.

1 AQMap applies a correction to account for known overestimation of PurpleAir PM.s concentrations. Real-time PurpleAir data broadly indicate
air quality, and may include minor data quality issues. Data are also available on the PurpleAir website, but are not corrected and therefore
may over-report PMz s concentrations.

2 The BCCDC thresholds for health messaging are based on British Columbia provincial PM:s thresholds, which are slightly different than
those used for the Alberta Air Quality Health Index (AQHI). Therefore, at times there may be discrepancies in the health messaging for
similar PMzs concentrations. The AQMap considers only PMzs, whereas the Alberta AQHI includes PM2s, ozone, and nitrogen dioxide, as
well as additional parameters of carbon monoxide, sulphur dioxide, total reduced sulphur, and hydrogen sulphide.
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https://cyclone.unbc.ca/aqmap
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcyclone.unbc.ca%2Faqmap&data=04%7C01%7CCristen.Adams%40gov.ab.ca%7Cf3512829b29446035f5808d919838b3d%7C2bb51c06af9b42c58bf53c3b7b10850b%7C0%7C0%7C637568875026953315%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=9PsaMrUwpukxeuYbTkGD93Jw6v1Zi5rJ0EChhofVwf8%3D&reserved=0
https://open.alberta.ca/publications/aaqo-fine-particulate-matter
https://open.alberta.ca/publications/aaqo-fine-particulate-matter
https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.bccdc.ca%2Fresource-gallery%2FDocuments%2FGuidelines%2520and%2520Forms%2FGuidelines%2520and%2520Manuals%2FHealth-Environment%2FBCCDC_WildFire_FactSheet_SmokeAndTheAQHI.pdf&data=04%7C01%7CCristen.Adams%40gov.ab.ca%7Cf3512829b29446035f5808d919838b3d%7C2bb51c06af9b42c58bf53c3b7b10850b%7C0%7C0%7C637568875026963296%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=JIBcUvScSt%2F0lzoo7UOxXbj2eO15iwop%2BiH4WSj4nKM%3D&reserved=0
https://www2.purpleair.com/
https://www.alberta.ca/about-the-air-quality-health-index.aspx

How does Alberta Environment and Parks use PurpleAir sensors?
Community wildfire smoke monitoring pilot study

Wildfire smoke is the most prevalent form of air pollution in the
summertime in Alberta, has known health effects, and is expected to
become more severe in the future. Therefore, wildfire smoke monitoring ?

is a priority for Alberta Environment and Parks. Alberta Environment and T .
Parks began piloting proactive deployment of PurpleAir sensors to i ‘
communities for wildfire smoke monitoring in 2021. Suitable communities 2 . .
were selected based on geospatial analysis and monitoring gaps o
identified in previous fire seasons. PurpleAir sensors are delivered by
mail and deployed by the communities.

The public can access the PurpleAir data in real-time through the
AQMap. The PurpleAir data will also contribute to the understanding of
Alberta’s air quality during wildfire season. Alberta Environment and
Parks will explore the usefulness of PurpleAir data to inform decision-
making when wildfire smoke is severe. Lessons learned during the pilot
study will be used to improve wildfire smoke monitoring and real-time Figure 1: Ten PurpleAir sensors undergoing testing in Edmonton in
public reporting in future fire seasons. In addition, Environment and March 2021, in preparation for the wildfire season.
Climate Change Canada is starting to use PurpleAir data to improve

smoke forecasting capabilities.

Other focused studies

Focused studies are shorter-term monitoring projects (less than five years) designed to answer specific questions that cannot
be addressed by existing monitoring. This includes investigations of specific air quality issues, for example related to
complaints from the public. Alberta Environment and Parks is also testing the PurpleAir sensor for selected focused monitoring
applications.

e The PurpleAir is not suitable for regulatory compliance monitoring. For regulatory compliance monitoring,
Alberta accepts Federal Equivalent Methods (FEM) for PM2s, as designated by the United States Environmental
Protection Agency. The PurpleAir sensor is not an FEM.

The PurpleAir monitors particulate matter (PM10, PM25, and PM;) and some meteorological parameters
only. The PurpleAir may not be ideal for all air quality monitoring applications or identifying specific sources of air
pollution.

How are PurpleAir sensors deployed and maintained?

The PurpleAir is very easy to deploy compared to traditional air monitoring equipment. The PurpleAir is a standalone
instrument, requiring only a power connection, a WiFi connection, and a secure area for deployment. The PurpleAir sensor
can be delivered by mail and assembled by members of the public. Once running, the PurpleAir sensor automatically collects
and transfers data to publicly available map websites. No routine maintenance is required unless data quality issues are
observed.

Prior to deployment, Alberta Environment and Parks tests each PurpleAir sensor in order to verify that it is working correctly.
Under the community wildfire smoke monitoring pilot study, Alberta Environment and Parks provides a set of installation
instructions, including guidance on selecting a monitoring site.
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https://open.alberta.ca/publications/wildfire-smoke-impacts-on-air-quality-in-alberta
http://aemeris.alberta.ca/library/Dataset/Details/739
https://cyclone.unbc.ca/aqmap

How does the PurpleAir compare to other monitoring methods?

The performance of the PurpleAir was verified for use in Alberta by comparing against other PM2.s5 monitoring methods. Prior
to comparisons, the PurpleAir data were adjusted using the correction factor developed for the UNBC AQMap website5. This
correction factor accounts for a known high bias in PurpleAir data. Figure 2 and Figure 3 show that the corrected PurpleAir PM2.s
data agree well with other monitoring methods in Alberta.
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Figure 3: Good agreement observed between the corrected PurpleAir
and the E-BAM under wildfire smoke conditions?, with slope = 0.93 and
R2 =0.99. The E-BAM is not FEM designated, but is used routinely by
Alberta Environment and Parks for wildfire emergency response

Figure 2: Good agreement observed between the corrected PurpleAir
and the Teledyne T640 for typical urban PM. s concentrations?, with
slope = 0.98 and R2 = 0.87. The Teledyne T640 is a FEM designated

monitor.
support.

Real-time PurpleAir data on the UNBC AQMap https://cyclone.unbc.ca/lagmap

PurpleAir sensor technical specifications: https://wwwz2.purpleair.com/collections/air-quality-sensors

Wildfire smoke monitoring in Alberta: http://aemeris.alberta.callibrary/Dataset/Details/739

AQ-Spec Field evaluation of Purple Air (PA-11) PM Sensor: http://www.agmd.gov/docs/default-source/aq-
specf/field-evaluations/purple-air-pa-ii--fi

3 Hourly average PM:.s measurements for the corrected PurpleAir were compared against the Teledyne T640 monitor at McCauley station in
Edmonton for September 2019 to July 2020. If axes are reversed (PurpleAir on y-axis, T640 on x-axis): y = 0.88x - 0.10; R2= 0.87.

4 Hourly average PM2s measurements for the corrected PurpleAir were compared against the Environmental Beta Attenuation Mass Monitor
(E-BAM) in High Level during wildfire season in 2019. If axes are reversed (PurpleAir on y-axis, E-BAM on x-axis): y = 1.06x - 0.80; R2 =
0.99.

5 The correction used for the AQmap as of 13 May 2021 was applied. The correction formula is shown below, where PMcorrected @and PMraw are
the corrected and raw PurpleAir PM2s data, respectively, and RH is the relative humidity measured by the PurpleAir. If RH is lower than 30,
then RH is set to 30. If RH is greater than 70, then RH is set to 70.

PMcorrected=PMraw * 0.54 + PMgaw? * 0.0011 — RH * 0.09 + 6.4

Aperton
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https://cyclone.unbc.ca/aqmap
http://www.aqmd.gov/docs/default-source/aq-spec/field-evaluations/purple-air-pa-ii---field-evaluation.pdf?sfvrsn=11
https://cyclone.unbc.ca/aqmap
https://cyclone.unbc.ca/aqmap
https://www2.purpleair.com/collections/air-quality-sensors
http://aemeris.alberta.ca/library/Dataset/Details/739
http://www.aqmd.gov/docs/default-source/aq-spec/field-evaluations/purple-air-pa-ii---field-evaluation.pdf?sfvrsn=2
http://www.aqmd.gov/docs/default-source/aq-spec/field-evaluations/purple-air-pa-ii---field-evaluation.pdf?sfvrsn=2

