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Background: Why Update the Guidebook?
• Interest in and concern about local air quality continues to grow

• Availability of air sensors has increased over the years, encouraging:
• Increase in the number of air monitoring projects
• Dramatic increase in the user base

• New and seasoned sensor users can benefit from guidance and 
support to effectively use air sensors

• Tribal, state, and local agencies need easy-to-use resources that can be 
shared with different audiences

3

EPA sought to update the Air Sensor Guidebook to provide 
effective support and resources to help the public conduct air 

quality monitoring projects using air sensors



Background: Air Sensor Guidebook

• The original Air Sensor Guidebook was 
published in 2014 with the goal of helping air 
sensor users collect air quality measurements 
and interpret sensor data

• The Guidebook is one of the most popular 
resources on US EPA’s Air Sensor Toolbox 
website averaging > 6,500 views per year

• This resource has largely been considered a 
good starting point for new users
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Air Sensor Toolbox:
https://www.epa.gov/air-sensor-toolbox

https://www.epa.gov/air-sensor-toolbox


Problem: Outdated Information
• Review of the 2014 Guidebook found 

several issues
• Broken weblinks
• Example projects were out-of-date
• EPA shifted approach on some topics (e.g., 

sensor performance targets) and the 
information is no longer accurate

• Some best practices have evolved and 
additional information could be provided 
to enable successful projects
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Approach: Big Picture
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Updated the Guidebook to reflect the state of the science 
and to include more evergreen content



Approach: Goals
• Maintain this document as an one-stop-shop, 

easy-to-access reference connecting users 
with the tools and information they need to 
use air sensors and appropriately interpret 
sensor data

• Update the content to incorporate best 
practices, current knowledge, and 
recommendations on the use of air sensors

• Focus on lessons learned using example 
projects, rather than actual projects, to keep 
content more evergreen
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Approach: Getting Started
• Reviewed 2014 guidebook

• What information needs to be updated?
• What information is missing and where can we 

provide additional guidance?
• Should the document structure be changed?
• What new resources are available now?

• Solicited feedback
• Met with EPA Regions and Program Offices

• Included voices that may have been missing in 2014 (e.g., 
indoor air, environmental justice)

• Gathered feedback about common questions, 
frustrations, and needs

• Shared plans for updating the guidebook at 
meetings/conferences
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Approach: Improving Content and Layout
• Increased use of infographics to convey 

important information

• Included links to additional resources in each 
section to enable users to dive deeper

• Increased accessibility
• Included a full glossary to standardize definitions
• Added hyperlinks to jump to related content
• Considered Spanish translation, if feasible

• Added “callout” boxes
• Green tip boxes highlight important information
• Blue boxes answer common questions or provide 

additional information
9



Approach: Timeline
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Reviewed, gathered 
feedback, met with 
stakeholders (2020)

Designed and 
developed key 

infographics (2020)

Completed the bulk 
of the document text 

(2020-2021)

Conducted internal 
review and made 

edits based on 
feedback (2021-2022)

Conducted external 
review and made 

edits based on 
feedback (2022)

Document published 
(December 2022)



Results
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Available at: https://www.epa.gov/air-
sensor-toolbox/how-use-air-sensors-air-

sensor-guidebook

• The Enhanced Air Sensor Guidebook was 
released in December 2022

• A lot of interest! 
• Guidebook accessed > 3,000 times (as of 4/5/2023) 

• Public notifications were shared
• Listservs (e.g., Air Sensor Toolbox , Air Monitoring)
• Targeted emails
• Social media 

https://www.epa.gov/air-sensor-toolbox/how-use-air-sensors-air-sensor-guidebook


Guidebook Outline
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• Chapter 1: Introduction to Air Sensors and the Guidebook

• Chapter 2: Air Quality 101

• Chapter 3: Monitoring Using Air Sensors

• Chapter 4: Air Sensor Performance Guidance 

• Appendices
• Appendix A: Resources
• Appendix B: Questions to Consider When Planning for and Collecting Air Sensor 

Data, and Sharing Your Results
• Appendix C: Checklists
• Appendix D: Data Handling and Air Quality Index (AQI) Calculations
• Appendix E: Interpreting Sensor Performance Evaluation Results
• Appendix F: Glossary
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Let’s Take a Look Inside → 



What’s Inside: Chapter 1
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• Introduction to Air Sensors and the Guidebook
• Background information about air sensors

• Common components
• Common applications
• Deployment examples

• Purpose of the Enhanced Air Sensor Guidebook
• Key differences between the 2014 Guidebook and 

this enhanced version
• Intended audience of the Enhanced Guidebook

• Participatory scientists, environmental agency officials, 
researchers, health professionals, emergency responders, 
technology developers, educators, and the public
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What’s Inside: Chapter 2
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• Air Quality 101
• Overview of outdoor air quality and air 

pollution
• Types of pollutants, sources, and typical 

concentrations
• Pollutant lifecycle
• Pollutant concentrations vary with time

• Pollutant effects on health and the 
environment

• Outdoor air pollution monitoring 
approaches

• Air quality standards and indices
• Information on the Air Quality Index (AQI)
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What’s Inside: Chapter 2
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Examples of 
infographics 
and callout 
boxes

Different Air 
Monitoring 
Locations

Common Air 
Monitoring 
Approaches



What’s Inside: Chapter 3
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• Monitoring Using Air Sensors
• Question: determining a purpose for monitoring
• Plan: developing a monitoring plan including 

guidance for selecting a sensor
• Setup: locating a monitoring site(s), install a 

sensor(s), designing a sensor network(s), and 
planning and conducting a collocation

• Collect: reviewing data collection activities, 
common quality control and assurance checks, 
and the role of data management systems

• Evaluate: analyzing, interpreting, communicating, 
and acting on the results
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Project Planning Wheel



What’s Inside: Chapter 3 – Question
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Some questions can be answered without collecting 
additional data or may not be answerable using air sensors!

• Air monitoring using sensors requires planning 
before you begin a study or select a sensor

• The best question seeks to understand, 
addresses a concern or suspicion, and can 
be answered using available resources

• Consider:
• What is the concern and desired outcomes?
• What data is already available?
• What resources are available (e.g., people, time, funding, skills)?



What’s Inside: Chapter 3 – Plan
• Developing a plan helps you ensure useful data are collected

and identify potential problems early
• Chapter 3 has many tables and link to help create a project plan
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Common Topics & Information in an Air Monitoring Plan (Excerpt)
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What is a Quality Assurance Project Plan 
(QAPP)?
A QAPP is a written document that explains 
how organizations ensure, using quality 
assurance (QA) and quality Control activities, 
that the data collected can be used for its 
intended purpose. A QAPP gives more 
confidence that the data collected will meet 
the project objective and help others 
understand the data quality.

Info Box on QAPPs



What’s Inside: Chapter 3 – Plan
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• Selecting a sensor is an 
important part of the planning 
process

• Considerations provided to help 
in choosing sensors that fit the 
intended application or 
purpose for monitoring
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What’s Inside: Chapter 3 – Setup
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• Careful placement and collocation are key to collecting useful, 
accurate data

20

Considerations and Tips for Installing Air Sensors (excerpt)

Types of Air Sensor Collocation Strategies (Excerpt)



What’s Inside: Chapter 3 – Collect
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• Frequent data review can help identify and 
resolve problems quickly minimizing data loss

• Regular maintenance ensures sensors are 
operating properly and collecting reliable data

• Troubleshooting can identify and resolve 
problems as they arise

• Performing quality control checks on the data 
can identify problems early

• Periodic collocation can ensure sensor 
performance is not changing or that data 
correction methods can account for them
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What’s Inside: Chapter 3 – Collect
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• Overview of Data Management Systems (DMS)
• Basic functions (e.g., ingesting data, storing data, processing data, 

monitoring network health, data distribution)
• Recommended features to look for (e.g., data security, backups, ability to 

access data anywhere, visualization tools, notifications of data issues)
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Major Components and Functions of a DMS



What’s Inside: Chapter 3 – Evaluate
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• Data processing can include data cleaning, 
documentation, averaging, grouping, and 
comparing

• Data visualizations can help summarize 
results and put them into context

• Effective communication may require 
tailored visualizations for each audience

• Information can empower action
• Evaluate data early and frequently; results 

may reveal unanswered questions that 
revise or update your plan

23

Common Data Visualizations Methods



What’s Inside: Chapter 4
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• Sensor Performance Guidance
• An overview of sensor performance guidance
• Information about sensor performance evaluations
• Approaches used to evaluate sensor performance
• Information about how to select sensors based on evaluation 

reports and other information
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Common Approaches for Evaluating Sensor Performance



What’s Inside: Chapter 4
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Flow chart for how to select sensors based on their performance (excerpt)
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What’s Inside: Appendices A and B
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• Resources related to air 
sensors and air quality 
(Appendix A)

• Questions to consider when 
planning a study, collected 
data, and sharing results 
(Appendix B)

Excerpts from Appendix A and B



What’s Inside: Appendix C
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• Checklists providing guidance on choosing sensors, things to look 
for in a user manual, and maintaining an air sensor
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Excerpts from Appendix C



What’s Inside: Appendix D
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• Data Handling and Air Quality 
Index (AQI) Calculations
• Data processing
• Common data quality 

assurance checks
• Data averaging methods
• AQI and NowCast AQI

• Background
• AQI colors and exploration of 

color accessible options
• Computing AQI
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Flow Chart Showing how to Compute the AQI



What’s Inside: Appendix E
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• Interpreting Sensor Performance 
Evaluation Results
• Provides an overview of EPA’s sensor 

performance evaluation report template
• Discusses the information users will find 

in each section of the template
• Gives examples of how similar 

information is presented in other 
evaluation reports (e.g., AQ-SPEC and 
AIRLAB)
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Performance Evaluation Reports (excerpts)

AIRLAB

AQ-SPEC = Air Quality Sensor Performance Evaluation Center (South Coast Air Quality Management District)
AIRLAB = Sensor performance challenge organized by Airparif (Paris, France) 

AQ-SPEC

EPA

https://www.epa.gov/air-sensor-toolbox/air-sensor-performance-targets-and-testing-protocols


What’s Inside: Appendix F
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• Glossary
• Provides consistent definitions for commonly used terms
• Uses an alphabet navigation pane to help users quickly locate the terms
• Includes links to Sections of the Guidebook where the concepts are discussed
• Provides a link to the source of information, if applicable
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Excerpt from Appendix F



Next Steps
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• Spanish Translation
• Add the Enhanced Air Sensor

Guidebook to the Spanish
language resources already available

• Guidebook Website Development
• Add high level summary information on 

webpages so that it is available quickly

• Expand the Resource Guide (Appendix A)
• Keep content up-to-date
• Add new resources as they become available
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Spanish Air Sensor Toolbox:
https://espanol.epa.gov/esp
anol/caja-de-herramientas-
de-sensores-de-aire

https://espanol.epa.gov/espanol/caja-de-herramientas-de-sensores-de-aire


Anticipated Outcomes
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• New and experienced air sensor users can benefit from a comprehensive 
summary of current best practices and considerations for using air 
sensors

• New air monitoring efforts are emerging from various grant programs and 
will have more guidance to plan and execute effective projects

• Air monitoring projects can be better equipped to collect higher quality 
data that may enable action, reduce air pollution exposures, and provide 
other community benefits

• Sensor users will be more prepared to have conversations with 
state/local/federal agencies, researchers, or others, thereby building 
positive relationships or potential collaborations
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Impact
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Thanks so much for sharing, and congratulations on the culmination of your 
team’s extensive work in this area; we and our collaborators really appreciate it. –
Madeleine Daepp, Microsoft Research

Wow! Great to see this. We are doing a bunch of training courses and capacity-
building for community groups. This guidebook will be a great resource! Thanks! 
– Tim Dye, TD Environmental Services

Within my group, we all...mentioned how comprehensive and detailed it was, 
and its use as a good go-to resource. – Edmund Seto, University of Washington

I am really excited about all of the new/updated information which 
we can share with our stakeholders. – Sheila Batka, EPA Region 5

It's comprehensive (I feel like it is a great reference even for 
folks like us!) – Chris Zuidema, University of Washington



Take Home Messages
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• Guidebook is updated and ready for use
• Share it! 

• Give it to your community members, grantees, educators, or others
• Feel free to post to social media, websites, or other venues

• These types of resources often take a long time to develop –
feel free to build from here, no need to re-invent the wheel

• Feedback and stories are welcome
• Tell us about items we should add to the resources list (Appendix A)
• Share how you are using the guidebook
• Give us other comments or feedback
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Available at: https://www.epa.gov/air-sensor-toolbox/how-use-air-sensors-air-sensor-guidebook

https://www.epa.gov/air-sensor-toolbox/how-use-air-sensors-air-sensor-guidebook


Resources
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Air Sensor Toolbox
Provides the latest science on the 
performance, operation, and use of 
air sensors; select resources are 
now available in Spanish

Enhanced Air Sensor 
Guidebook 
Comprehensive resource providing 
guidance on the effective use of air 
sensors for conducting air quality 
monitoring

Guide to Siting and Installing 
Air Sensors
Discusses logistical considerations for 
finding places to locate air sensors 
and makes recommendations for how 
to setup sensors at outdoor and 
indoor locations

US EPA Sensor Performance 
Targets and Testing Protocols 
Reports, reporting templates, 
presentations, FAQs, and a Python code 
library supporting the implementation of 
EPA’s sensor targets and testing protocols

https://www.epa.gov/air-sensor-toolbox
https://espanol.epa.gov/espanol/caja-de-herramientas-de-sensores-de-aire
https://www.epa.gov/air-sensor-toolbox/how-use-air-sensors-air-sensor-guidebook
https://www.epa.gov/air-sensor-toolbox/guide-siting-and-installing-air-sensors
https://www.epa.gov/air-sensor-toolbox/air-sensor-performance-targets-and-testing-protocols
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The views expressed in this presentation are those of the authors and do not necessarily reflect the views or policies of the US EPA. Any mention of trade names, 
products, or services does not imply an endorsement by the US Government or EPA. EPA does not endorse any commercial products, services, or enterprises.37
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