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About Loudoun Climate Project
•Formed as a 501c3 in 2020 by combining 
two previous groups, 350 Loudoun and 
Sustainable Loudoun

•All volunteer, at least so far

•VCN Member



About Loudoun County
• Suburban and rural composition
• DEQ has one monitor in Ashburn
• The wind is most often from the west for 2.3 
months, from May 25 to August 3 and for 7.2 
months, from October 6 to May 11
• Several EJ Zones



What is particulate pollution?
• Dust
• Dirt
• Soot
• Smoke
• Drops of Liquid

Some particles are big enough (or appear 
dark enough) to see — for example, you can 
often see smoke in the air. Others are so 
small that you can’t see them in the air.



Where does particulate pollution 
come from? 
•Primary or Mechanical Sources: Emitted 
directly from a source, such as construction 
sites, unpaved roads, fields, smokestacks or 
fires.
•Secondary or Chemical Sources: Most 
particles form in the atmosphere as a result of 
complex reactions of chemicals such as sulfur 
dioxide and nitrogen oxides, which are 
pollutants emitted from power plants, 
industries and automobiles.



Why monitor air pollution?
• Started partially because of Rockwool
• Measuring particulates (PM2.5) is indicative 
of emissions sources that also tend to emit 
greenhouse gasses
• “Think global, act local”. This way we 
hopefully highlight GHG emissions sources in 
a way that connects through public health.
• Not much other monitoring in place.
• Possible direct warming effect of particulate 
pollution 



Possible direct warming effect of 
particulates
“We find that not only coarse dust, but also 
fine non-light-absorbing inorganic aerosols 
such as sulfate can have a warming effect. “

From:

https://www.nature.com/articles/s43247-021-
00278-5



Particulate Regulatory History
The Clean Air Act directs EPA to set the primary NAAQS at a level 
that protects public health, including the health of sensitive or at-
risk groups, with an adequate margin of safety. EPA expressly 
considers the available information regarding health effects among 
at-risk populations, including information available for how this 
pollutant impacts minority populations and low socioeconomic 
status populations, in decisions on the primary NAAQS.

On January 6, 2023, the U.S. Environmental Protection Agency 
(EPA) announced a notice of proposed rulemaking to strengthen 
the nation’s national ambient air quality standards (NAAQS) for fine 
particle pollution, also known as fine particulate matter, or PM 2.5

EPA is proposing to revise the level of the primary (health-
based) annual PM2.5 standard from 12.0 micrograms per 
cubic meter (µg/m³) to a level within the range of 9.0 to 10.0 
µg/m³



Health Impacts of Particulate Pollution
85k - 200k premature deaths per 

year in the US as of 2021

8.3 million premature deaths per 
year globally

• Higher likelihood of children developing asthma
• Worsening of COPD in adults
• Slowed lung function growth in children and 
teenagers
• Increased risk of heart attacks and strokes
• Higher likelihood of getting lung cancer
• Higher likelihood of developing diabetes
• Neurological effects in adults including reduced 
brain volume, cognitive decrements and 
dementia.
• Impacts to pregnancy and birth outcomes, such 
as preterm birth, low birth weight and fetal and 
infant mortality
• Increased risk of death from cardiovascular 
disease



About PurpleAir Monitors
• Low cost, around $300 each
• New ones (PA2-FLEX) include VoC detection
• PA2’s monitor PM1, PM2.5, and PM10
• Easy to set up
• WiFi, low power requirements
• Durable, low maintenance
• Cloud platform at purpleair.com

Can anyone set up a PurpleAir monitor?

Yes! You could set your own up using a computer 
or a smartphone.

www.purpleair.com



PurpleAir Application Programming 
Interface (API)
• Relatively simple and easy to use
• Access to historical data in bulk using download 
tool.
• Anyone can get any data
• Can be used for custom application development
• Some changes in the last year or two.
• CSV downloads used to be free.
• Now you buy points with dollars, and spend 
points on API calls. 



The AQI – Air Quality Index



Location Selection
• Start with locations from the “Suggest a Location” form at loudounclimate.org/air-monitoring
• Priority given to areas close to known large emitters and EJ areas based on https://screeningtool.geoplatform.gov
• Priority for geographic distribution
• 10 monitors currently:

• Aldie (1)
• Ashburn (1)
• Lansdowne (1)
• Leesburg (1)
• Lovettsville (1)
• Roundhill (1)
• Sterling (3)
• Waterford (1)

• We want to add 10 more as soon as possible



Strategy
Monitors

• Loudoun Climate Project purchases, installs and 
maintains monitors in our program.
• Homeowners volunteer via a web form
• Homeowner provides electricity and wifi connection
• Occasional maintenance needed.

Data

• Data liberation policy: We intend to make all data 
publicly available at www.loudounclimate.org/air-
monitoring.
• Bulk data downloads starting w/ 2021. 2022 is 
available now, as well as 2023 through 11/25/2023. 
We will update 2023 w/ the full year after 1/1/2024
• Starting to work w/ data analysts as we are able to.
• Working on building an application for historical 
data viewing application



PM2.5 Jan 1 2022 to Oct 24th 2023

Data field is pm2.5_alt
Which includes a calibration factor



Daily Averages Table

Red > 35µg/m³, NAACS Scale
https://www.epa.gov/criteria-air-pollutants/naaqs-table

Data field is pm2.5_alt
Which includes a calibration factor



Thank You!

http://www.loudounclimate.org/air-monitoring

chris@loudounclimate.org



Sources
•https://www.cdc.gov/air/particulate_matter.
html
•https://www.epa.gov/pm-pollution
•https://www.epa.gov/pm-
pollution/particulate-matter-pm-basics
•https://www.science.org/doi/10.1126/sciad
v.abf4491#tab-contributors
•https://www.epa.gov/sites/default/files/201
6-04/documents/2012_aqi_factsheet.pdf
•https://www.epa.gov/system/files/documen
ts/2023-01/PM%20NAAQS%202022%20-
%20Standards%20-%20Fact%20Sheet.pdf
•https://www.epa.gov/laws-
regulations/summary-clean-air-act
•https://www.lung.org/clean-
air/outdoors/what-makes-air-
unhealthy/particle-pollution
•https://www.epa.gov/criteria-air-
pollutants/naaqs-table

•https://www3.epa.gov/ttn/naaqs/standards/pm/s_pm_history.ht
ml
•https://www.vitalstrategies.org/no-safe-level-of-air-pollution-
exists-the-world-health-organizations-new-global-air-quality-
guidelines-emphasize-how-improving-air-quality-can-achieve-
substantial-health-benefits-fo/
•https://iris.who.int/bitstream/handle/10665/345329/978924003
4228-eng.pdf?sequence=1&isAllowed=y
•https://www.who.int/news/item/22-09-2021-new-who-global-
air-quality-guidelines-aim-to-save-millions-of-lives-from-air-
pollution
•https://www.pnas.org/doi/full/10.1073/pnas.1803222115
•https://www.epa.gov/pmcourse/patient-exposure-and-air-
quality-index
•https://weatherspark.com/y/147049/Average-Weather-at-
Leesburg-Executive-Airport-Virginia-United-States-Year-Round
•https://www.nature.com/articles/s43247-021-00278-5
•https://www.bmj.com/content/383/bmj-2023-077784


