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Provide communities across California with the knowledge 
necessary to appropriately select, use, and maintain “low-
cost” sensors and to correctly interpret the collected data

Main Objective

EPA STAR Grant

Engage, Educate, and Empower California Communities 
on the Use and Applications 

of “Low-cost” Air Monitoring Sensors



HOW?

EPA STAR Grant



Aim 1: Develop new methods (TOOLKIT) to engage, educate, and 
empower local communities on the use and applications of 
“low-cost” sensors

Aim 2: Conduct field and laboratory testing to characterize the 
performance of commercially available “low-cost” sensors and 
to identify candidates for field deployment

Aim 3: Deploy the selected sensors in multiple California communities, 
and perform a thorough validation and interpretation of the 
collected data 

Aim 4: Communicate the lessons learned to the public and organize 
outreach activities 

Specific Aims
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Engage local communities to inform toolkit 

materials through in- person meetings and phone 

interviews. Survey community on their knowledge 

and perception of sensors. 

Draft guidebook, training videos, and data 

collection checklist.

Share draft toolkit with community members 

and survey them regarding sensor use to assess if 

their interaction and perception of sensors has 

changed.

Revise toolkit materials based on community 

feedback.

Develop a Toolkit



Field Testing

➢ Started in September, 2014
oOver 30 sensors evaluated

➢ Process
oSensor tested in triplicates
oTwo month deployment
o< ~ $2,000: purchase
o> ~ $2,000: lease or borrow

➢ Location
oRubidoux station (main)

• Inland site
• Fully instrumented

www.aqmd.gov/aq-spec

http://www.aqmd.gov/aq-spec


Laboratory Testing

➢ Started in November, 2015
oOver 10 sensors evaluated

➢ Process
oSensor tested in triplicates

➢ Location
oSCAQMD Laboratory

• Fully instrumented

www.aqmd.gov/aq-spec

http://www.aqmd.gov/aq-spec


Most PM sensors showed:
• Minimal down time

• Moderate intra-model variability

• Strong correlation (R2) with EPA “approved” 
instruments (e.g., FEM)

However…
• Sensor “calibration” is needed in most 

cases

• Very small particles (e.g. < 0.5 μm) are not 
detected

• Bias in algorithms used to convert particle 
counts to particle mass  

www.aqmd.gov/aq-spec

Aim 2

http://www.aqmd.gov/aq-spec


Deploy the sensor



www.aqmd.gov/aq-spec

PurpleAir PM Sensor

http://www.aqmd.gov/aq-spec


www.aqmd.gov/aq-spec

PurpleAir PM Sensor

Rationale for Selection

• Open-access data: this makes the data easily accessible to all 
community members (including those not hosting a sensor) and 
project leads

• Low-cost: the cost enables the distribution and installation of more 
sensors than initially proposed

• Performance: relatively well-performing sensor based on AQ-SPEC 
evaluation 

http://www.aqmd.gov/aq-spec


www.purpleair.com/map

http://www.purpleair.com/map


www.purpleair.com/map

http://www.purpleair.com/map


www.purpleair.com/map

http://www.purpleair.com/map


www.purpleair.com/map

http://www.purpleair.com/map


www.purpleair.com/map

Cyclone

http://www.purpleair.com/map


Air Sensor Questionnaire



Aim 1: Develop new methods (TOOLKIT) to engage, educate, and 
empower local communities on the use and applications of 
“low-cost” sensors

Aim 2: Conduct field and laboratory testing to characterize the 
performance of commercially available “low-cost” sensors and 
to identify candidates for field deployment

Aim 3: Deploy the selected sensors in multiple California communities, 
and perform a thorough validation and interpretation of the 
collected data 

Aim 4: Communicate the lessons learned to the public and organize 
outreach activities 

Specific Aims



Participating Communities



PurpleAir PM Sensor



3 STEPS

1. INSTALLATION

2. WiFi CONFIGURATION

3. REGISTRATION



www.purpleair.com/install

INSTALLATION

http://www.purpleair.com/install


Siting



Plug in the power chord 

and ensure that the 

power is turned on. 

You will see a red light 

if powered. 

WiFi CONFIGURATION

On a device: 

1. Go to “Settings” and Click 

on “Wi-Fi” settings. 

2. On the list of WiFi network 

names, find 

“AirMonitor_xxxx” (xxxx will 

be actual letters and 

numbers like “9f66”) 



SAVE!

Go To 192.168.4.1

WiFi CONFIGURATION



www.purpleair.com/register 

aq.spec@gmail.com

SCTV_##

Interactive

Map

REGISTRATION

http://www.purpleair.com/configure
mailto:aq.spec@gmail.com


Where is the sensor:
➢ Where is your low-cost air sensing device located?
Air quality awareness:
➢ Did you look at the data today?
➢ Were air quality values higher or lower than yesterday?
➢ If the values were higher, what do you think caused them?
➢ If the values were lower, what do you think happened?
➢ What types of activities around your home could be contributing to particle levels 

at your sensor?
➢ Have you looked at air quality information from another source 

(e.g., www.airnow.gov , www.aqmd.gov )?
➢ If so, how do the PM values differ?
Weather:
➢ Is it windy today?
➢ Is it rainy today?

Logbook/e-journal/e-diary thoughts

http://www.airnow.gov/
http://www.aqmd.gov/


www.purpleair.com/map

37 9 40 10 41

http://www.purpleair.com/map


Surveys/Workshops before/during/after the sensor 
deployment to assess the Community:

➢ Knowledge of air pollution, monitoring, and exposure

➢ Perception of sensor operation and data usefulness

GOAL -> Inform the Sensor Educational Toolkit:

➢ Informational material about “low-cost” sensors 
➢ Best practices for data collection and interpretation
➢ Analysis reports
➢ Identification of pollution sources

Community
Surveys/Workshops



Q: How many sensors will be deployed during this study?
A: We have already purchased over 400 PM sensors to be deployed throughout California communities. 
We are also working with University of Auckland and Aeroqual (New Zealand) to deploy 100 of their 
multi-pollutant sensor devices.

Q: Where will the sensors be deployed?
A: Outdoors, at a location suitable to collect representative air quality data.

Q: What is going to happen with the sensors after the project ends?
A: The PM sensor is yours to keep and the sensor data will be posted online even after the end of the 
study.

Q: How are residents/project participants going to access the data?
A: Via dedicated website. 

Key Qs…and As



Q: Is the data going to be presented in a way that is easy to interpret?
A: Yes. One of the main goals of this study is to communicate air quality data in a way that is easy to 
interpret by the general public.

Q: Other than providing access to WiFi and access to a power outlet, what other commitments are 
required from project participants?
A: Commitment to participate in meetings/workshops before, during and after the sensors have been 
deployed.

Q: Can schools participate in the project? If so, can they use the sensors as an educational tool?
A: Yes. We will work with a few schools in different parts of California, deploy sensors at students’ and 
teachers’ homes, and educate them in the use and operation of air quality sensors.

Key Qs…and As



Thank you!


