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What are Per- and polyfluoroalkyl substances 
(PFAS)?

Non-stick 
cookware (Teflon)

Water-repellent 
clothing

Food 
packaging 

• > 20,000 PFAS compounds
• “Persistent Chemicals” known for resisting heat, oil, stains, and water
• Strong C-F bond; this bond is not naturally found in nature
• Short vs. Long Chain PFAS

Fire-fighting 
foams

   
  

They’re everywhere!
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What do they 
look like?



5
THE OHIO STATE UNIVERSITY COLLEGE OF FOOD, AGRICULTURAL, AND ENVIRONMENTAL SCIENCES

Pathway of PFAS of concern?

1. Household and 
Industrial Wastewater

2. Wastewater Treatment 
Plants 

   
   

  
  3. Biosolids (Fertilizer)

What most people think:
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But……….again:
What most people should be thinking

Non-stick 
cookware (Teflon)

Water-repellent 
clothing

Food 
packaging 

Fire-fighting 
foams
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Why are PFAS of concern?
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Why are PFAS of concern?
Even more complicated:

Aarhus University, Dep. Biology, 2026
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Why are PFAS of concern?

CleanMat, Volume: 1, Issue: 1, Pages: 52-77, First published: 25 December 2024, DOI: (10.1002/clem.16) 
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Why are PFAS of concern?
Once present in soils, it has been either shown or thought that:

• Microbial communities can be altered.
• Actinobacteria communities decrease, shifting microbial 

population towards PFAS tolerant species
• These species decompose tough organic materials like lignin,

they help cycle nutrients, and produce antibiotics that help 
plants fight pathogens and other stressors

• Long-chain PFAS (like PFOS) can suppress microbial enzymes that 
are vital for C and N cycling.

• E.g., sucrase, urease

• PFAS may suppress aggregate formation.

Banerjee and van der Heijden; Nature Reviews 
Microbiology (2023)
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Why are PFAS of concern?

Soils:

Han et al., (2025) New Contam.

Hui, Ippolito, et al. (to be published)
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Why are PFAS of concern?

Soils: Background Sites Primary-Source 
Contaminated Sites

Secondary-Source 
Contaminated Sites

------------------------------------- ug kg-1 -------------------------------------

Global:
Total PFAS <0.001-237 ND† ND
Min. PFOA 0.01 2 0.8
Max. PFOA 123.6 50,000 2,531
Median PFOA 2.7 83 38
Min. PFOS 0.003 0.4 0.4
Max. PFOS 162 460,000 5,500
Median PFOS 2.7 8,722 680.5

U.S.:

Total PFAS <0.2-135 ND ND
Min. PFOA 0.5 58 23.6
Max. PFOA 33 50,000 2,531
Min. PFOS 3.1 9,700 483
Max. PFOS 126 373,000 1,409
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Why are PFAS of concern?
Crop Uptake:

• Often observed:  

Grain < Stem < Leaves

Liu et al., 2019 (Environ. Intern.)

Take home message:

Bioaccumulation is often 
greatest in leaf-raised crops 
(e.g., leafy vegetables, hay)
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Regulation Examples
Based on US EPA National Primary Drinking Water Regulations (revised 2025)

X X
Michigan Biosolids for PFOA or PFOS:

<20 ppb: landowner notification 
required; sampling within 30 days

20-100 ppb: Reduced application rate 
(max 1.5 dry tons/ac); implementation 
of a source reduction plan

>100 ppb: Land application 
prohibited
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How to manage on-farm PFAS?

Some initial thoughts:
• Understand what type of PFAS are present.

• Short vs Long Chain
• Crop changes?
• Land retirement?
• Identify other actions, such as conservation practices, that could help 

avoid further PFAS accumulation
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How to manage on-farm PFAS?
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How to manage on-farm PFAS?
EX:

PFAS could be addressed in a conservation plan through existing resource concerns and conservation practice 
standards (~170ish), such as those pertaining to the transport of pathogens and chemicals to water, or through the 
creation of a standalone resource concern, much as nutrient transport to surface water and groundwater are 
standalone resource concerns. 

There are pros and cons to either approach which would have to be considered by the USDA-NRCS.

Snippet:
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How to manage on-farm PFAS?
Gather basic information as to whether a farm might have an issue:  Web Soil Survey

• Might help further identify the presence/absence, or transport of PFAS to ground or surface waters, all based 
on soil properties
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How to manage on-farm PFAS?
How to find this information in the web Soil 

1.  Go to the Web Soil Survey: 
https://websoilsurvey.nrcs.usda.gov/app/

https://websoilsurvey.nrcs.usda.gov/app/
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How to manage on-farm PFAS?
2. Zoom in and select your area of interest (AOI), then
3. Click on the “Soils Data Explorer” tab on the top
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How to manage on-farm PFAS?
4. Next, choose the “Suitabilities and Limitations for Use” tab, and then choose
5. The “Land Classifications” line
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How to manage on-farm PFAS?
9.  This box should pop open:

I choose Attenuation in Soils
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How to manage on-farm PFAS?
6. This box opens up below the “PFAS 

attenuation in soils” line that you just clicked 
on:

7. Choosing “view description” will provide you a 
lengthy text box focused on how attenuation 
was determined.

8. Choosing “view rating” and making sure the 
map “box” is checked will give you a map.

I choose “view rating”.
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How to manage on-farm PFAS?
10.  A color-coded map appears that mimics a traffic light.

Missing from the Web Soil 
Survey is any actual data 
associated with any of these 
soil series.

This could be a next step for 
the NRCS to tackle via 
partnerships with OSU, 
others.
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Conclusions?  More questions than answers

PFAS are complicated
• They can be positively or negatively charged
• They can be hydrophilic or hydrophobic
• They can act like micelles
• There are likely >20,000 PFAS

Once in soils, there is no easy solution for removing
• Not natural, so microorganisms haven’t a developed a means for 

degradation (impossible?)
• Some move, some don’t – what do you focus on (better be both)
• Can we utilize conservation practices, crop alterations, etc. to 

minimize risk?
• Can we sequester PFAS in place, reducing their bioavailability?
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PFAS:
Lots of

Questions
Dr. Jim Ippolito
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(614)292-4723
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