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• Voluntary test program with the Pennsylvania 
Department of Environmental Protection (PADEP).

• Completed at 6 municipal waste combustors 
(MWC)s from 2022 - 2025.  

• Testing was conducted using USEPA’s Other Test 
Method 45 (OTM-45).

• Consisted of three, three-hour test runs collected 
from the air pollution control outlet duct or stack 
over 2 consecutive days. 

• Air pollution control for each MWC: 

• Spray dryer absorbers

• Fabric filter baghouses

• Activated carbon injection

• Selective non-catalytic reduction
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Testing Overview



What is OTM-45?
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Test Method PFAS “Family” Method Summary Example Compounds

OTM-45 49 semi-volatile / 
particulate-
bound 
compounds

• Modified Method 5 train 
(filter/sorbent) 

• Liquid chromatography-tandem 
mass spectrometry (LC-MS/MS)

PFOS, PFNA, PFOA, HFPO-DA 
(GenX)

OTM-50 30 volatile 
compounds

• Passivated stainless-steel 
evacuated canisters 

• Gas chromatography-mass 
spectrometry (GC-MS)

Carbon tetrafluoride (CF4)
Tetrafluoroethene (C2F4)
Hexafluoroethane (C2F6)

Modified Method 
0010

Nonpolar semi-
volatile

• Dual sorbent traps
• Elimination of 

PTFE/fluoropolymers in 
sampling equipment  

Fluorotelomer alcohols 
(FTOHs)



OTM-45 Sample Train
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Sample Train Analysis

• Flue gas samples were withdrawn 
isokinetically and collected in the sample 
train:

• Target PFAS were extracted for analysis 
from four different components of the 
sample train: 

• Heated sample probe rinse and glass fiber 
or quartz filter, 

• Primary adsorbent XAD-2 resin trap, 

• Water filled impingers, 

• Secondary (breakthrough) sorbent trap
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OTM-45 Sample Train



Results
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• These standards have been revised as 
recently as January 2026: Michigan 
significantly lowered its screening levels 
for both PFOS and PFOA.

• All PFOS samples were below standards at 
the stack, without any consideration for 
dispersion.

• PFOA was detected at the stack air 
concentrations exceeding Michigan’s 
health-based screening level. However, 2nd

level analysis using Michigan’s publicly 
accessible air toxics spreadsheet, and 
highest average mass flow rate data, was 
below screening levels.
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Comparison to Standards

State PFAS Guidelines (in ng/m3)
State PFOA PFOS Description
Michigan 0.1 ng/m3 0.4 ng/m3 Health-based screening levels 

in outdoor air (24-hr avg)
New Jersey 7 ng/m3 6 ng/m3 Annual screening level

New York 5.3 ng/m3 N/A Annual guideline concentration 

in ambient air
Minnesota 63 ng/m3 11 ng/m3 Ambient air guidance value 

(Risk Assessment Advice)
Texas 50 ng/m3, 

1-hr   

5 ng/m3, 

Annual

100 ng/m3, 

1-hr     

10 ng/m3, 

Annual

Air quality permitting screening 

levels



Key Conclusions

• OTM-45 can detect the listed PFAS compounds at very low levels.

• Listed PFAS compounds were either non-detect at the MDL, well 
below published ambient air guidelines,  or mass flow rates 
below screening levels.

• Based on published ranges of PFAS in waste, the data support 
greater than 99% of the PFAS is either destroyed or sequestered 
in the ash.

• PFAS sources exist in some common sampling equipment.



Minnesota Testing Summary

• Performed by 3rd party engineer in response to request 
from Minnesota Pollution Control Agency (MPCA)

• Testing performed at 3 Minnesota WTE facilities using EPA 
method OTM-45

• Destruction / removal efficiency of PFAS for the three 
resource recovery facilities ranged from 99.6% to 99.97% 
of total measurable PFAS

• Concentrations were well below Risk Assessment Advice 
(RAA) inhalation values Minnesota Department of Health 
(MDH) set for 6 PFAS compounds:
• 10 to 1,000 times less than the MDH RAA values at the stack 

for 5 compounds, even with no correction for further 
dispersion and dilution in the atmosphere, 

• 10 to 100 times below the RAA for PFOA at the facility fence 
line using conservative MPCA default dispersion factors. 
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Comparison to Landfilling

11

Waste to Energy Landfill Flares & 
Engines

Controlled Emission Points Fugitive Landfill Emissions

“By coupling the median concentration of PFAS with an 
estimate of US LFG emissions, it is estimated that 836 kg/yr of 
volatile PFAS are emitted from US landfills in uncollected gas 
with a 95% confidence interval (2.5% to 97.5% of the 
distribution) of 15−5,590 kg/yr. This estimate is comparable to 
∼600 kg of PFAS released annually into landfill leachate.”



Overall Conclusions
• Separate significant studies support conclusion that WTE facilities effectively destroy PFAS.

• Temperatures reached just above the grate are in excess of the 2,000°F widely cited for PFAS 
destruction with minimal productions of incomplete destruction.

• Destruction & removal efficiencies are 99% or greater:
• Based on published ranges of PFAS in waste, the data support greater than 99% of the PFAS is either destroyed or 

sequestered in the ash.

• Any remaining air emissions are protective of human health, based on current standards:
• Listed PFAS compounds were either not detected, 

• Well below published ambient air guidelines at the stack

• Or, for PFOA, with the lowest standards, well below screening levels taking into account mass emissions and dispersion.

• WTE PFAS emissions are far less than landfilling:
• Based a recent peer-reviewed article on landfill PFAS emissions*, landfills are emitting about 500X as much PFAS to air as 

WTE facilities.

• Ton for ton, landfills emit about 60X as much PFAS to air, not counting their emissions to water through leachate.

* De la Cruz et al. (2025) Nationwide Estimate of Volatile Per- and Polyfluoroalkyl Substance (PFAS) Emissions from U.S. Landfills via Landfill Gas
Environ. Sci. Technol. 2025, 59, 46, 24899–24908. https://doi.org/10.1021/acs.est.5c08763

https://doi.org/10.1021/acs.est.5c08763


What’s Next: EPA Report
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“Researchers tested the WTE facility before and after 
emissions passed through the pollution control 
system to look for PFAS, volatile fluorinated 
compounds, and other fluorinated compounds. Since 
the influent waste feed could not be characterized, 
hexafluoroethane and tetrafluoromethane were 
injected as indicator gases to calculate their 
destruction efficiency and help evaluate the 
incinerators performance. Preliminary results show 
promise for the effectiveness of incineration to 
destroy PFAS – initial results showed that the WTE 
incinerator produced very low emissions of PFAS and 
seems to more effectively destroy PFAS than 
expected. The final data are currently being 
evaluated and summarized for publication.” 
[emphasis added]

https://www.epa.gov/research-states/epa-research-partner-support-story-evaluating-pfas-emissions-waste-incineration

https://www.epa.gov/research-states/epa-research-partner-support-story-evaluating-pfas-emissions-waste-incineration
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