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Landfill – PFAS Sequestration

▪ Mass Fluxes In
▪ Wastes

▪MSW
▪Sludges
▪Bulky 

wastes
▪Soils
▪Special 

wastes
▪ Cap materials
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▪ Mass Fluxes 
Out
▪ Leachate

▪ Percolation
▪ Condensate

▪ Landfill Gas
▪ Fugitive
▪ Treated

▪ Stormwater

▪ PFAS in Landfills
▪ Sequestration?

▪ Transformation?

▪ Leaching?
PFAS PFAS



PFAS Relationship Between Landfills and 
Wastewater Treatment Plants (WWTPs)
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▪ Do PFAS cycle 
between landfills and 
WWTPs?

▪ What are the key 
PFAS?

▪ What impact will 
removing PFAS from 
Landfill leachate have 
on the WWTP



Landfill  
• Municipal landfill in 

the Northeast

• Two sampling events 
• High flow – more 

than 1 inch of 
precipitation in 36 
hours 

• Low flow – one 
week without 
precipitation

• Sampling locations:
A. Phase IIC leachate
B. Condensate north
C. Condensate south
D. Combine leachate –

all phases and 
condensate

• Sampling Parameters
• PFAS
• 1,4-Dioxane
• Geochemical 

parameters:
• All pre-treatment 

parameters
• System operation 

parameters
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Sample Point DSample Point A

Sample Point BSample Point C



Sewer System Sampling 

• 48 hours (2 days) composite sampling 
• WWTP flow is less impacted by 

precipitation
• Diurnal flow is more significant  

• Sewer Line Sampling
• Leg 1 – leachate input, airport, and 

industrial facilities
• Leg 2 – Shopping centers, residential
• Leg 3 – Industrial facilities, residential

• Sampling parameters:
• PFAS
• 1,4-dioxane
• Geochemical parameters and pre-

treatment standards
• TOC, TDS, TSS, BOD
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WWTP Sampling
• 48 hours to 72 hours 

composite sampling 
• 21 wastewater PFAS 

samples
• 2 aerosol PFAS samples
• 1 biosolids sample



Sampling Photos
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Septic Sampling 

Sewer Line –
Composite 
Sampler 

Aerobic Digester

Aerosol Sampling 

Foam from 
digester 

Biosolids
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Landfill leachate

• Highly impacted by 
precipitation

• “Appear” more than 70% 
total PFAS loading, but 
“actual” likely less than 
40%

• Less unknown precursors 

Influent and Effluent

• Similar mass 

• High content of 
precursors in other 
wastewater sources 

TOP Assay 
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Overall Mass Balance-Four Regulated PFAS 
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• High level of PFOA

• Leachate “appears” 
more than 86% four 
regulated PFAS, but 
“actual” likely less 
than 40%

• Similar ratio of 
PFAS mass in 
discharge effluent 
and biosolids 



WWTP PFAS Total Mass Loading
• Different 

legs 
showed 
different 
PFAS 
profiles 

• Leg 1 and 
influent 
PFAS 
represent 
similar 
PFAS to 
landfill 
leachate.

• PFOA from 
landfill 
accounts 
more than 
45% of 
potential 
influent
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Leachate and WWTP PFAS Profile Changes
• Influent PFAS 

profile is similar 
to leachate.

• Remaining 
precursors 
(FTCA and 
FASA) is mainly 
situated in 
biosolids and 
return to 
landfill
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• 75% PFOS in 
biosolids. 

• 8% PFOA in 
biosolids

• 13% PFOS in 
biosolids = PFOS 
in leachate
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PFAS Transformation and Mass Balance in WWTP
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Chen, H., Peng, H., Yang, M., Hu, J., Zhang, Y., 2017. Detection, occurrence, and fate of
fluorotelomer alcohols in municipal wastewater treatment plants. Environ. Sci.
Technol. 51 (16), 8953–8961.
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Digester PFAS Distribution
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• Similar PFAS through the anoxic and 
aerobic parts.

• Foam concentrations were orders higher

• Anoxic foam is very different

• Concentration ng/L 

Anoxic Part

Aerobic Part

Four PFAS



Volatile PFAS Results

• Fluorotelomer alcohol (FTOH) 
• FTOH is known in landfill gas 

• WWTP can release 0.5 to 35 g/day of FTOH 

• FTOH levels were below the detection limit of 50 ng/L in wastewater

• FTOH levels were below the detection limit of 0.5g in biosolids

• Aerosol
• PFAS levels were below the detection limit for solids 1633

• Lessons learned:
• Reduce the distance to the surface

• Decrease sorbent mass

• Increase sampling duration
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Chen, H., Peng, H., Yang, M., Hu, J., Zhang, Y., 2017. Detection, occurrence, and fate of
fluorotelomer alcohols in municipal wastewater treatment plants. Environ. Sci.
Technol. 51 (16), 8953–8961.



Biosolids Transformation

• Fresh vs 
“Aged”

• Transforma
tion of 
precursors 
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Lessons Learned 
• Removing PFAS from landfill leachate alone is not sufficient

• Landfill leachate contributes to a significant portion to WWTP PFAS mass loading, but 
the contribution could be less than the “appearance.”

• Even complete removal of PFOA and PFOS from leachate may not lower WWTP effluent 
concentrations below drinking water standards due to other wastewater sources and in-
plant transformation.

• FTOHs appear to be present in leachate at levels below reporting limits, but these 
levels could lead to measurable air emissions if an extended sampling duration is 
used.

• Precursor control is essential
• Targeting precursors in leachate could reduce long-term PFAS cycling between landfills 

and WWTPs

• WWTP treatment strategies should prioritize:
• Foam management in digesters
• Precursor reduction rather than only regulated PFAS
• System-wide mass balance thinking rather than single-point treatment
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