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Methods
Development

Collaborative Partnerships

Monitoring

Ambient Air
Characterization

Mitigation
Solutions

Source Emissions

Near-source Emissions



bƻǘ ŀ tƻƭƛŎȅ ¢ŀƭƪ Χ

ÅThe science landscape is 
constantly evolving

ÅPollutants measured at 
previously unseen levels of 
detection

ÅNovel, innovative technology 
unveiled at a rapid pace 

ÅEmerging environmental issues 
and contaminants of concern

ÅDevelopment and application of 
innovative approaches

ÅImprovement in problem solving 
capacity

ÅFormation of successful alliances 
with stakeholders

Research Solutions



Environmental Challenges
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Understanding the Problem



Pre ςand Polyfluoroalkyl Substances (PFAS)
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CAS   697-18-7  

CAS    10493-43-3  

CAS    16090-14-5  

CAS    677-67-8

CAS     1187-93-5  

CAS   335-66-0  

CAS   3825-26-1
APFO  

CAS   335-67-1
PFOA 

CAS    3330-14-1

CAS    1623-05-8

CAS    428-59-1 

CAS    1682-78-6

CAS 2927-83-5

CAS   2062-98-8

CAS   4089-58-1

CAS   2641-34-1

How do we measure them?

How do we destroy them?

So Many PFAS Compounds!



PFAS Air Emissions Measurement 
Considerations/Challenges
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ÅPFAS emission sources are diverse:

φ chemical manufacturers

φ used in commercial applications

φ emitted during thermal treatment of waste (e.g.,                                                                             
AFFF, biosolids, municipal)

φProducts of Incomplete Destruction/Combustion (PIDs/PICs)

o PICs historical term related to combustion or incineration

o PIDs include non-combustion degradation species 

ÅProcess can alter emission composition

ÅValidated source and ambient air methods for PFAS do not 
exist, but some research methods are available

ÅCurrent emissions tests often target only a small number of 
PFAS compounds for analysis while significantly more may be 
present

Example Coating Process



Wildland Fire
Emission Measurements & Characterization

Why are wildfire smoke emissions important to EPA?
ÅIncreasing fire size & intensity

ÅCommunity & fire fighter health
ˈ PM, Toxics

ˈ Susceptible Subpopulations

ÅAmbient air quality
ˈ PM, O3, NOx, NH3, CO, VOCs

ÅGlobal climate
ˈ CO2, CH4, BC, Organic Aerosols, NOx, N2O
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Wildland Fire
Emissions

Environmental
Transport &

Transformation
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Dose
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Natural
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Integrated by Source 
to Dose Models

ΨƻƳƛŎǎ

Integrated Decision Support Tools

ÅElucidating wildland fire smoke impacts on public health

ˈ Source emission to exposure

o Emission characterization

o Transport

o Atmospheric chemistry

o Community monitoring (NAAQS)

o Human exposure

ˈ Model development & assessment

o Deterministic modeling (CMAQ)

o Receptor modeling (PMF, Unmix)

ˈ Health effects

o Epidemiological modeling

o Mechanistic toxicological effects

ÅPublic health communication 

ˈ Data integration & risk assessment

ˈ Health communication (AirNow, AQI, SmokeSense)

Wildland Fire Measurement Needs
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Measure, Monitor, Characterize
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Gathering Information



Emission Measurement Tools

Low-cost
PM 

Sensors

Method Modifications

USGS UAS
with ORD 
άKolibriέ 

Sensor/Sampler
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