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Progression of Outreach 
Programs

GO3 Project
2009-present

GO3 Treks
2015-2016

AQ Treks
2016-present

Program Type

Measurement 
Type

Parameters 
Measured

Number of 
Schools

stationary

instrument-based

O3, weather

112

mobile pilot project

instrument-based

O3, black carbon

63

mobile

sensor-based

PM2.5, CO, CO2

95



The GO3 Project
Stationary Ozone 
Measurements

Data displayed on Google Earth

2B Tech ozone monitor, computer, 
and Davis weather station

First GO3 School in Estes Park, Colorado 
calibrates their monitor



GO3 Treks
Mobile Pilot Project

2B Tech Personal Ozone Monitor and 
AethLabs microAeth

Data displayed on Google Earth overlay and housed in a blog on our 
social network



AQTreks
Our First Use of 
Sensors (PAM)

2B Tech Personal Air Monitor (PAM) sensor suite with 
Bluetooth broadcast sending real-time data to AQTreks
phone app

Mobile Trek data displayed on Google 
Maps



Comparison of Stationary vs. Mobile 
Monitoring Projects

Instrumentation

Scientific value

Educational value

Student 
participation

Student 
engagement

Data sharing

Project continuity

Actionable?  
(anti-idling 
campaigns, high 
CO, CO2 indoors, 
etc.)

Stationary Mobile
Easier to use expensive instrumentation, since it’s not on 
the move

Sensors are the best fit, since they are dropped, lost, etc. 
and can be more widely distributed

data collection procedures more easily controlled data collection procedures vary widely, and studies can be 
difficult to replicate

participants learn in-depth about (typically) one pollutant participants gain surface knowledge of (typically) multiple 
pollutants

difficult for multiple students to participate in data collection
all students are able to participate in live data collection with 
only one PAM

typically a few students engage deeply with passive monitoring, 
often using the project as the basis for a research project

students design and execute studies they are most interested 
in based on their knowledge and hypotheses

easy to share data collected in the exact same way in all 
locations

results are not easily replicated in different locations, so telling 
a story along with the data is important

subject to teacher turn-over, long term maintenance tasks short-term project (three weeks) with no maintenance and 
not as vulnerable to teacher turnover

the species monitored and location of the monitor is essential 
to create actionable data

the ability to explore hot-spots and move the monitor 
constantly provides a versatile data collection scheme that 
can result in actionable and compelling data



Stationary and 
Mobile Projects 
Combined

Community Air Monitor: stationary ozone with 
removable PAM

PAM in enclosure



Data Quality, 
Data Quality, 
Data Quality! 

Rental model for the PAM with calibration checks between rentals 
(World of Inquiry School No. 58 in Rochester, NY testing air quality 
at city parks)

Data from nearest regulatory station 
brought into the app for comparison with 
PAM measurements.  Location data also 
provided for the station.



AQSync: 
Community 
Sensor Calibration 
Station

FEM and near-FEM 
instruments for sensor 
calibration (O3, NO, NO2, 
PM2.5, CO, CO2, black 
carbon) Dimensions: 24”x20”x10”



Next Steps

The PAM hitches a ride with the City of Denver

PAM car topper



Questions/Discussion

Contact: Jessa Ellenburg, PE
Email: jessae@twobtech.com
Phone: (303) 273-0559

www.twobtech.com

www.communityaq.com


