The Citizen Science Toolbox
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Overview

Sensor technology to enable citizen science
Alir pollution and communities

Introduction of EPA’s Air Sensor Toolbox
EPA’s Citizen Science Air Monitor (CSAM)
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High interest by public for more personal
Information

" ® \\Vhat about my
¥ exposure, my
family, my
neighborhood?
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Sensor Technology is
Enabling Citizen Science
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variety of interests:
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«Community Exposures
*Research

Education
*Technology
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A community-led air quality sensing network that gives
people a way to participate in the conversation about air
quality.

My Air
My Health
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EPA’s Motivation: Research to Action

 ORD supporting EPA’s Citizen Science (CS)
Initiative by enabling community-based
environmental monitoring efforts

« EPA is working with community partners to:
— Develop and test CS air monitoring protocol

— Test effectiveness of low-cost sensor
technologies for community-based data collection

— Provide tools to assist the community in
Implementing a study design of their choice
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To help citizens more accurately and reliably collect
air quality data in their community, including
iInformation on:

* Low cost sensor performance information

« Generalized calibration/validation approaches
« Sampling methodologies

* Measurement methods options

« Data interpretation guidelines

« Education and outreach

http://www.epa.gov/heasd/airsensortoolbox/
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http://www.epa.gov/heasd/airsensortoolbox

Example-AirCasting

AirCasting App AirCasting Air Monitor
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Example-UniTec, ToxRae, EPA VOC
Sensors

Top cap

Gas inlet

DI
Belt clip (on back)
LED

ToxiRAE Pr

SRAE

Data logger (&
attachment
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Example-Carnegie Mellon (Speck)
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Measure -Learn-Share
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Sensor Evaluation Report

Air Sensor Guidebook
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RESEARCH AND DEVELOPMENT HIGHLIGHTS:

MOBILE SENSORS AND APPLICATIONS
FOR AIR POLLUTANTS

http://www.epa.gov/heasd/airsensortoolbox/
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http://www.epa.gov/heasd/airsensortoolbox

Citizen Science Toolbox:
Resources and Guidance

|dentify pollutants of interest, appropriate sensors
Basic Operating Procedure guide for sensors
Quality assurance guidelines for sensors

EPA-led community training on sensor use
Guidance and deployment based on pollutants and

bk owbE

sources
Basic ideas for data analysis, interpretation, and
communication

o
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EPA’s Citizen Science Air Monitor (CSAM)

Arduino Uno
microprocessor

Honeywell
temp/RH
sensor

Access
door

personal DataRAM
nephelometer

Battery
plug

AirChek 52

NO, concentration Parts per billion (ppb)

PM concentration Micrograms per cubic meter (ug/m?)
Temperature Degrees Celsius (°C)

Relative humidity (RH) Percent (%) at °C
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Citizen Science Tools

CITIZEN SCIENCE CITIZEN SCIENCE

CITIZEN SCIENCE

AIR MONITOR
(CSAM)

QUALITY ASSURANCE GUIDELINES
OPERATING PROCEDURE
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Summary

 ORD is supporting the improvement of citizen science

* lronbound air monitoring project presents the
opportunity to apply EPA research and tools to
community issues

« Provides foundation for future community interactions

Contacts:
Ron Williams
919-541-2957
williams.ronald@epa.gov

Sensor

Measure -Learn-Share

Amanda Kaufman
Online Resources Available at: 919-541-2388

http://www.epa.gov/heasd/airsensortoolbox/ kaufman.amanda@epa.gov
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