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Presentation Topics

 Are there industrial air emissions of PFAS?
 What industries emit PFAS into air?
 Where do PFAS air emissions end up? 
 PFAS emission measurement methods
 What can be measured?
 How do we destruct existing and future stocks of PFAS/AFFF waste?
 EPA research testing program – an opportunity lost
 Summary
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PFAS Air Emissions Contribute to Soil/Water 
Contamination – Short and Long Range Transport
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Source: ITRC PFAS Technical and Regulatory Guidance Document 
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Industrial Sources of PFAS Emissions
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 PFAS from Chemours (former DuPont, PFAS 
production plant) in Fayetteville, NC were first 
detected at Wilmington, NC public water 
purification facility in river water 40 miles 
downstream (2016)
 Studies showed PFAS (GEN X) came from both 

water discharge and air emissions from plant
 Smoking gun – PFAS detected upstream of plant, so 

source was not water contamination
 Correlated with rainfall and wind direction 
 Chemours PFAS air emissions identified as a 

source of water and soil contamination
 First air emissions tests January 2018

Chemours Plant, Fayetteville, NC
Thermal Oxidizer installed 2020 for 
PFAS emissions control
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NC DEQ Studies of PFAS Deposition 2018
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The North Carolina Department of Environmental Quality collected rainwater 
during storm events and correlated wind/rain data with measured PFAS

Plots from NC DEQ presentations
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NC DEQ Studies of PFAS Rainwater Deposition
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Significant deposition 
measured long distances 
from Chemours  
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Chemours Air Emissions
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 Chemours estimated 66 lb/year PFAS emissions
 Extensive emissions testing conducted in 2018 – determined actual emissions 

2578 lb/year
 NC DEQ mandated installation of a thermal oxidizer to control all PFAS air 

emissions
 Control device installed this year
 Demonstrated 99.99% PFAS removal
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What Facilities Emit PFAS Into Air?
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 Several industrial source categories have been 
identified as known or potential PFAS emitters
 PFAS/Teflon production plants (Chemours)
 Plants using PFAS in processes
 Coating
 Electroplating (dust suppression aid)

 Facilities where PFAS is present
 Landfills
 Waste-water treatment

 More potential sources need to be tested 
(sewage sludge and waste incinerators, paper 
mills, other manufacturing) 

Uncontrolled emissions from a 
Teflon Coating process at St Gobain 
in New Hampshire detected in 
surrounding soil and water
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How Measure PFAS Air Emissions?
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 Currently there is no approved EPA Method for testing PFAS air emissions
 Testing has been performed with a modified semi-volatile test method SW846 M0010
 PFAS captured on a filter, XAD-2 sorbent, impingers, and solvent rinses of sample train surfaces
 Second XAD-2 sorbent module after impingers for breakthrough determination
 Lab analysis can detect ~40 PFAS compounds

Sampling 
Train for 
PFAS Air 
Emissions

Source: Provided Courtesy of 
New Hampshire DES
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What Can Be Measured in PFAS Air Emissions?
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 Labs can only analyze for compounds for which analytical standards exist
 Currently ~40 compounds (1000’s of PFAS compounds exist)

We know what we can measure, but not what we need to measure
 New or Replacement PFAS compounds have been used in industry in recent 

years for which standards do not, or did not exist
 Chemours – replaced PFOA with GEN X
 Claimed to be a less toxic replacement, but recent toxicology suggests otherwise
 Significant GEN X contamination of Cape Fear River, soil and groundwater surrounding plant

 Solvay (New Jersey) – replaced PFNA with an unregulated PFAS compound
 2020 – widespread soil/water contamination discovered
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EPA PFAS Method Development
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EPA has committed to issuing Other Test Method 45 (Draft Method to Measure 
PFAS in Air Emissions)
 Manual method based on 0010 Method
 Capture on Filter, sorbent, rinses, impingers
 Additional QA including spiking sorbent traps, blanks, duplicates
 Separate method variants for anionic and nonionic PFAS (use different rinse solvents)
 Precautions to avoid fluorocarbon contamination (Teflon brush, squeeze bottles, filter frits 

commonly used in air emissions manual test methods)
 Additional test method in development for volatile PFAS/FTOH (fluoro telomer 

alcohol)
 Summa canister sampling
 Non-Target Analysis to identify additional PFAS compounds
 GC/High Resolution MS – sophisticated analysis
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Remediation – What to Do With Existing and Future 
PFAS?
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Sequestration Technologies & Techniques Media Destructive Technologies Media

Granular Activated Carbon (GAC) Aqueous Incineration All
Ion Exchange Resin (IX) Aqueous Plasma Arcing Aqueous
Reverse Osmosis (RO) Aqueous Thermal Oxidizer Air
Air Stripping Aqueous Sonolysis Aqueous
Surface Active Foam Fractionation (SAFF) Aqueous Hydrodynamic and Accoustic Cavitation Aqueous
Sorption Amendments Soil and Sediment Advanced Oxidation Processes (AOP) Aqueous
Excavation Soil and Sediment Bioremediation Aqueous
Colloidal Activated Carbon (CAC) Aqueous
Coagulation Aqueous
Nanofiltration Aqueous

 US military has 2,300,000 gallons of AFFF that needs to be disposed
 Sorbents from wastewater PFAS removal and other PFAS sequestration will 

continue to be generated and need to be disposed
Unique PFAS properties make 
disposal difficult
• Cannot landfill – migrates
• Cannot react or neutralize –

highly stable
• Can capture on sorbent – need 

to dispose of sorbent
• Intensive research proceeding 

on safe PFAS destruction
• BUT – currently Incineration is 

the only option
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How Determine PFAS Incineration Effectiveness?
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 To totally remove PFAS, all C-C and C-F bonds will be broken
CxFy  O2, Δ HF + CO2

 Incomplete removal will result in PICs (Products of Incomplete Combustion) 
including shorter chain PFAS, partially oxidized products and so forth

 Kinetic studies and lab experiments have shown the most stable PICs are CF4, 
C2F6 and related compounds

High To flow tube 
mimics incinerator 
conditions 
(residence time, To)

High To flow tube 
coupled to 
analytical 
instruments



© TRC Companies, Inc. All rights reserved

Measurement Challenges In PFAS Incineration
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INLET – MIXED PFAS INCINERATOR OUTLET – REMOVED 
PFAS AND PICS

To quantify removal efficiency and emissions, 
need to measure each PFAS compound at the 
inlet and outlet as well as the PICs formed in 
incineration
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Determining PFAS Incineration Effectiveness
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 EPA determined measuring all PFAS at incinerator inlet/outlet, as well as 
identifying/quantifying PICS, is not technically feasible
 Individual removal efficiencies for >40 compounds, wide range of possible PICs
 Potentially very high inlet concentrations (AFFF), very low outlet concentrations 

(99.99% or 99.9999% removal)

 Evaluate CF4 and C2F6 as “Indicator Compounds” coupled with PFAS testing
 Can be measured to ppb concentrations in real time by FTIR
 If not detected, indicates complete PFAS removal

 EPA planned a series of emissions tests to evaluate concept
 Municipal Waste Incinerator – inject CF4 and C2F6 (both non-toxic) into combustion air 

and determine if detected by FTIR after incineration and pollution control devices
 Subsequent tests planned at sewage sludge and hazardous waste incinerators  
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An Opportunity Lost
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 Local activists/environmental advocacy groups learned of planned test 2 weeks prior

 Accused EPA of planning to inject PFAS

 Stated EPA would use data to allow PFAS incineration in MWC’s

 Asserted test would result in toxic emissions (in reality- low ppm/ppb levels of 
non-toxics)

 Facility located in highly populated, low income area

 Community opposed plant from beginning, highly skeptical about emissions/safety

 EPA failed to inform community

 Significant delay in planned future emissions test evaluations of PFAS methods and 
Indicator Compound approach

What Went Wrong:
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Summary

 PFAS air emissions have been first detected via soil and water contamination
 Emissions tests have been performed on a limited number of facilities
 Still unknown what industries use and emit PFAS into air
 A limited number of PFAS compounds can be analyzed by labs

 PFAS air test method development is a focus at EPA
 Incineration remains the only option for destroying stocks of PFAS 
 Test methods need to be developed to verify removal efficiency and absence of PICs

 Rapidly developing technology, regulations, policy – ALL IN THE LAST 2 YEARS
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