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EPA Use of Air Monitoring Data

• Real time data reporting to AQI/ AIRNow 

and State web sites.

• Determine areas which meet the health 

based national air standards (NAAQS).

• For nonattainment areas, State/ locals 

must develop pollution control strategies 

to reduce emissions.

• Support health studies…
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http://www.epa.gov/airquality/peg_caa/pdfs/peg.pdf
http://www.epa.gov/airquality/peg_caa/pdfs/peg.pdf


So why not use “less costly” measurement devices?

• Could we use a simpler, less expensive device than we 

currently use to measure pollutants to make decisions?
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“The Air Quality Egg is a sensor system 

designed to allow anyone to collect very 

high resolution readings of NO2 and CO 

concentrations outside of their home. 

These two gases are the most indicative 

elements related to urban air pollution that 

are sense-able by inexpensive, DIY 

sensors”– Air Quality Egg Website

“The CairClip (USB version) was 

initially developed for the real-time 

measurement of pollutants and 

survey the effect on people suffering 

from respiratory conditions. CairClip

is presently available for the 

measurement of O3/NO2, H2S and 

sulphur compounds, and NH3.”

– Cairpol Website

http://www.cairpol.com/index.php?option=com_content&view=article&id=57&Itemid=166&lang=en
http://www.cairpol.com/index.php?option=com_content&view=article&id=65&Itemid=167&lang=en
http://www.cairpol.com/index.php?option=com_content&view=article&id=42&Itemid=168&lang=en


The concept of cheaper, simplified air 

quality measurements is not “new”

• Depicted is a 

1940’s vintage 

ozone monitor-

with its “detector” 

- a rubber band…
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Now, less expensive air measurement 

devices are widely available….
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But how should I use them..?

What do I want to do with the information I collect..?
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Collecting data…
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So why did EPA require more 

complicated measurement devices?

• Under the Clean Air Act, EPA 

has established National 

Ambient Air Quality Standards 

(NAAQS).

• These pollutant concentrations 

should not be exceeded, in order 

to protect the public health and 

welfare.

• Air that is dirtier than these 

standards must be cleaned up.

• This can involve costly 

regulations or control strategies.
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So why did EPA require more 

complicated measurement devices?

In order to ensure high 

quality data….

• Quality Assurance/ 

Quality Control

• DQOs (data quality 

objectives)

• Data completeness, 

precision, bias and 

overall accuracy
9
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EPA needs unbiased and precise 

measurements…
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This is where we’d like to be…accurate!

• EPA established regulatory 

monitor designations (FRMs and 

FEMs) to ensure consistency…
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EPA requires QAPPs when helping 

fund data collection activities 
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• Quality Assurance Project 

Plans (QAPPs) contain the 

instructions by which 

individual projects are 

implemented.  It documents 

exactly what needs to be 

done, how to do it, and when 

it will be done.
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EPA developed detailed QA procedures to help ensure 

high quality is collected, reported and used in EPA and 

State decision making…
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http://www.epa.gov/ttn/amtic/files/ambient/pm25/qa/QA-Handbook-Vol-II.pdf
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EPA developed siting criteria to ensure 

monitors were “representative”…

• 40 CFR Part 58, Appendix E

• Things to consider when 

taking measurements…

–What are you trying to 

measure?

–Too far, too close?

–Elevated too high, too 

low?

–Interferences (trees, 

walls, etc.)
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NPAP PEP Audits

• To help ensure quality, EPA requires auditing of particulate matter 

regulatory monitors with independent regulatory monitors.

• State/ locals conduct these through routine co-located sampling.

• EPA conducts these audits at State/ local agency sites, usually under 

contract.
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NPAP “Through the probe” (TTP) Audits

• To help ensure quality, EPA requires auditing of gaseous 

regulatory monitors (FEM/ FRMs) with independent FEM/ 

FRMs, and/ or certified gases.

• States/ local agencies conduct similar at their own sites.

• EPA conducts these audits at State/ local sites.
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We perform these audits to ensure that the 

data we collect and report is of high quality 

and acceptable for its intended use.
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What concentrations should the NGAM 

monitors pursue measuring in ambient air?

• EPA revises these health 

standards based on studies.

• Note these NAAQS levels are 

not instantaneous (i.e. 

averaging times).

• Depending on the monitor’s 

purpose, it ought to pursue 

accurately measuring at these 

concentrations, and perhaps 

much lower since “normal” 

(routine) concentrations found 

are often lower.
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Pollutant Current NAAQS 
Level

Lower 
Detectable 

Limit

Ozone 0.075 ppm (8-hour) 0.010 ppm

CO 9 ppm (8-hour)

35 ppm (1-hour)

0.4 ppm

SO2 75 ppb (1-hour) 2 ppb

NO2 53 ppb (annual mean)

100 ppb (1-hour)

10 ppb

PM2.5

PM10

12 ug/m3 (annual 
average)

35 ug/m3 (daily)

150 ug/m3 (daily)

2 ug/m3

Pb 0.15 ug/m3 (rolling 3-
month average)

EPA’s National Ambient Air Quality 

Standards (NAAQS)

http://www.epa.gov/air/criteria.html



What concentrations should the NGAM 

monitors pursue measuring in ambient air?

• “ppm” is parts per million

• “ppb” is part per billion

• “ug/m3” is micrograms per cubic meter

• Be wary of data reported 

instantaneously- prone to wide 

variations and difficult interpretation 

• Regulatory monitors typically report 

minute by minute data. (Even longer 

for PM)

• Safe (NAAQS) values typically set 

based on an hour, or longer.

• In some limited cases, such as 

exposure to CO in confined area, 

short averaging times might be 

appropriate. 
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Pollutant Current NAAQS 
Level

Lower 
Detectable 

Limit

Ozone 0.075 ppm (8-hour) 0.010 ppm

CO 9 ppm (8-hour)

35 ppm (1-hour)

0.4 ppm

SO2 75 ppb (1-hour) 2 ppb

NO2 53 ppb (annual mean)

100 ppb (1-hour)

10 ppb

PM2.5

PM10

12 ug/m3 (annual 
average)

35 ug/m3 (daily)

150 ug/m3 (daily)

2 ug/m3

Pb 0.15 ug/m3 (rolling 3-
month average)

EPA’s National Ambient Air Quality 

Standards (NAAQS)

http://www.epa.gov/air/criteria.html



So, what’s out there?
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Features

• Handheld Battery Powered Carbon Monoxide Poison 

• Detector - Immediate Accurate Readings, Auto Shut 

Off 

• Simply Click Button, LCD Screen Will Display Levels 

• Continuous Alarm Sounds When Reading Is Above 

200 PPM 

• Measurement Range: 0-1000 PPM; 

• Measurement Resolution: 1 PPM; Accuracy: +/- 5% 

• Max Hold And Data Hold; Record Mode; Response 

Time: 1 Sec.; 

• Operating Temperature: -32 to 122 deg F; Humidity: 

0-99% RH

CO

Features

• Detects natural gas, methane, propane, 

hydrogen and butane gas leaks 

• Locates leaks in pipes, valves, fittings and tanks 

• Highly sensitive solid state sensor 

• Only 6 inches long, fits easily into pocket or 

tool-belt 

• Has both audible and visual alarm indicators 

Misc. gases

Features

• Rugged Handheld Ozone Sensor

• Auto-Ranging for high resolution at low range

• Min, Max and Average readings recorded.

• Portable. Range: 0 - 20 ppm. Display: LCD.

• Outputs: Multiple

Ozone

PM

Could we standardize 

appropriate uses and 

applications?

*Typically, immediate results



So what’s more important-

precision or bias?
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• When there are lots of measurement devices, 

overall bias may be more important.

• Knowledge that “my” individual measurement 

isn’t critical, but when lumped together with 

100’s/ 1000’s of others, the overall results 

might be reasonable…

• As there are fewer samples, precision 

(reproducibility) becomes increasingly 

important as well. 
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What has EPA- ORD done to help potential 

users understand the reliability of these 

low cost monitors?  
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• EPA-ORD “evaluation” of reliability of measurement.  Is it…

• Regulatory (FEM/ FRM) monitor quality?                    

• Very good, but not FEM?

• Adequate for “personal exposure” assessment (+/- 30%, 

or better/ lower)?

• “Junk”?

• How prone is it to operator error, especially with multiple operators?

• Operation and maintenance (SOPs)

• Instrument calibration needs

• QA/QC issues and questions- what type of quality procedures do 

you need to have in place? 



EPA’s Air Sensor Website
http://www.epa.gov/heasd/airsensortoolbox/
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How can data* from these low cost 

monitors be useful to EPA?

24

• A screening tool, to identify a problem area/ “hot spots”

• Personal exposure, health risks

• General environmental awareness

• Emergency planning for air toxics/ superfund

• Helping States/ Local organizations with siting new 

monitors?

*Monitor must be operated consistent within its 

limitations, and in accordance with its operating 

manual.



How does your 

monitor compare to 

other 

measurements? 
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Monitoring in 

New England

Narragansett, RI

Bridgeport, CT

McFarland Hill, Acadia 

NP Bar Harbor, ME



So as citizens gathering this data, how 

do we want to use this information…?

(Data quality objectives (DQOs))

• For my own personal use..?

• To inform others?

• To convince a regulatory 

Agency (State DEP/ EPA) 

to take an action?
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So plan what you want to accomplish…

• What are your data quality 

objectives?

• Consider a plan containing 

instructions by which your 

individual project will be 

implemented.  

• Document exactly what needs to 

be done, how to do it, and when it 

will be done (QAPP). 
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“If you don’t know where you are going, you might end 

up someplace else.” -Yogi Berra



Know your monitoring equipment…

• What are its limitations?

• What are the standard 

operating procedures (SOPs)?

• Know and document 

maintenance schedules.

• Train your operators and know 

their limitations.
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Consult with your audience/ end users…

• If you want a regulatory Agency 

to use your data – contact them 

before you collect data

• Maybe it’s already being 

collected

• They may be able to guide you 

in monitor selection,          

training and in planning for data 

collection

• Help them, help you….
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Now, go forth and collect good data...
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Questions?

Bob Judge  

judge.robert@epa.gov

617-918-8387
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