
Faith Cullens-Nobis – MSU 
Extension 

cullensf@msu.edu 

Marcus Wasilevich –
MDARD

wasilevichm@michigan.gov

Katie King – MSU Center 
for PFAS Research

kingka22@msu.edu

Introduction to PFAS in Agriculture

Dan Jones- Dept. of 
Biochemistry and Molecular 

Biology 

jonesar4@msu.edu



PFAS background: persistent environmental chemicals

• Chemicals that are not destroyed are released into natural waters, soils, and 
the air and can migrate around the world within a few years unless…

• Natural or human-driven processes break them down into other chemicals, or, 
if they do not decompose…

• They are taken up into living things (including us).

• Some chemicals (called PBT chemicals) of importance are:
• Persistent in living things

• Bioaccumulative in tissues relative to the surrounding environment 

• Toxic



PFAS is a name given to a class of PBT chemicals

• Per- and poly-Fluoro Aliphatic 
Substances

• Chains of carbon (and oxygen) atoms 
of different lengths and end groups

• Heat-stable compounds that repel both 
oils and water and resist flames

• Excellent lubricants and coatings

• More than 10000 different chemical 
substances, with development of new 
PFAS products continuing



Where are PFAS?
• Many water- and stain-resistant 

consumer products including clothing 
and upholstery

• Fire-fighting foams (airports and 
military bases)

• Food packaging materials

• Some floor waxes and carpet 
cleansers

• Used in manufacture of fluoroplastics 
(e.g. Teflon)

• Used in chrome plating



PFAS are already in all of us

Vestergren and Cousins (2009), 
Env. Sci. Technol. 43: 5565

“If you’ve got blood, these forever chemicals are in it.”
-- Trevor Noah (https://www.youtube.com/watch?v=DeAu_iF6egE)



Routes of 
human 
exposure

Contaminated drinking water

Foods (and food packaging)

Household products  
(carpets, cleansers)

Other consumer products 
(makeup, ski wax, floss)

How are we exposed to PFAS?
• Consumption 

(contaminated water, foods-
particularly fish, and food 
packaging)

• Occupational exposures 
(particularly mining and 
military; less but above 
average in agriculture and 
forestry from NHANES 
data)

• Inhalation

• Absorption into skin



• Some PFAS are:

• Persistent in the environment

• Bioaccumulate in living 
organisms

• Long half-lives in humans (half 
of the PFAS you consume 
today will still be with you 
several years later

• Toxic at part-per-trillion (ppt) 
concentrations for PFOS and 
PFOA (ng/L or ng/Kg)

PFAS 
chemical

Chain 
length

Est. half-life in 
humans

PFBS 4 28 days

PFBA 4 3 days

PFHxS 6 5.3-8.5 yrs

PFHxA 6 32 days

PFOS 8 3.4-5.0 yrs

PFOA 8 2.1-3.8 yrs

F-53B 9 15.3 yrs

5 yrs = 1826 days

We become ~1000-fold more 
contaminated with PFOS than 

the water we drink

Persistence of PFAS following exposure



What do we 
still not 
know about 
PFAS?

How do PFAS enter the food supply?

Are newer PFAS chemicals less (or more) 
risky than the “legacy” PFAS chemicals?

How should producers be 
compensated for losses resulting 
from PFAS contamination of farms?

What do we still not know about PFAS?

• What agricultural practices offer best 
solutions for avoiding PFAS 
contamination?

• How do PFAS chemicals migrate from 
environments into the food supply?

• Which crops and livestock are most (and 
least) likely to take up PFAS chemicals?

• Which technologies are cost-effective for 
removing PFAS?

• Do exposures to PFAS affect the toxicity 
of other substances we are exposed to?



https://egle.maps.arcgis.com/apps/webappvie
wer/index.html?id=bdec7880220d4ccf943aea
13eba102db 

https://egle.maps.arcgis.com/apps/webappviewer/index.html?id=bdec7880220d4ccf943aea13eba102db
https://egle.maps.arcgis.com/apps/webappviewer/index.html?id=bdec7880220d4ccf943aea13eba102db
https://egle.maps.arcgis.com/apps/webappviewer/index.html?id=bdec7880220d4ccf943aea13eba102db


Estimated 71-95 million people in 
the lower 48 are drinking 

contaminated groundwater​
- October 2024



Michigan Drinking Water Standards 

• In 2020, EGLE established maximum 
containment levels (MCLs) for seven 
PFAS

• These apply to ~2,700 public drinking 
water supplies in Michigan

• If you have a well, testing and filtration 
is your responsibility

• Compliance is determined based off of 
the average sample results each year

• If levels are above the MCL values, 
they must treat the water to reduce 
levels, do additional testing and give 
public notice



National Efforts in Drinking Water

• In April 2024, the EPA: 

o Finalized the first-ever national, 
legally enforceable drinking water 
standards for PFAS 

o Maximum Contaminant Levels 
(MCLs) set at 4 ppt for PFOS and 
PFOA 

o Designated PFOS and PFOA as 
hazardous substances 

• Some states already had their own 
standards

o Others have been waiting for federal 
guidance 



• Estimated 5% (or more) of 
cropland in US has applied 
contaminated 
biosolids?? (EWG)

• Contamination from other 
land application materials
o Paper pulp
o Septage

• Contamination from water 
supply
o Groundwater
o Surface water
o Rainwater

• Contaminated from legacy 
pesticide applications??



Calculating the risks of consuming 
PFAS contaminated food
• What is the total dose of PFAS?

• Daily? Long term?
• Water
• Total food
• Dust
• Other exposures

• How much of the food is 
consumed?

• Child or an adult?

• Underlying health complications?

• What specific PFAS chemicals 

    are being consumed? 

 - How toxic is that chemical?



What is a safe dose? 



PFAS Food Safety Standards in the EU 
• Regulatory levels on meats and eggs

• Investigative levels for milk, fruits, vegetables, starchy roots and 

tubers, wild fungi, baby food

o Further investigation of the cause of contamination should be 

carried out when these levels are exceeded

o Milk = 20 ppt PFOS

o Fruits, vegetables, starchy roots and tubers

PFOS 
ppb

PFOA 
ppb

PFNA 
ppb

PFHxS 
ppb

0.01 0.01 0.005 0.015



PFAS Maximum Levels in the EU - Regulatory

PFOS
ppb

PFOA
ppb

PFNA
ppb

PFHxS
ppb

Sum of 4
ppb

Meat of Bovine, 
Pig, Poultry

0.3 0.8 0.2 0.2 1.3

Meat of Sheep 1.0 0.2 0.2 0.2 1.6

Offal of Bovine, Pig, 
Poultry, and Sheep

6.0 0.7 0.4 0.5 8.0

Eggs 1.0 0.3 0.7 0.3 1.7



• 86 grocery samples in Philadelphia

• Tested for 74 PFAS (MDL 0.002-8 ng/g)

• No PFAS detected in eggs, chicken, pork

• PFOS found in 25% beef samples (5/20 samples)
• 0.057-0.145 ng/g or ppb 

• Catfish -12 different PFAS detections totaling 1.8 ppb

“Detection of PFAS 
precursors highlights the 
need to include these 
PFAS in future monitoring 
efforts.”



Consumer Reports Investigated Grocery Store Milk- 2024

• PFAS were detected in 6/50 samples

• PFOS in 1 sample

• PFOA in 5 samples
▪ 84 ppt PFOA (Kirkland, CA)

▪ 60 ppt PFOA (365 Whole Foods, CA)

• The 4 of 6 detections were ‘not high enough to 
report a value, but estimated at 20-50 ppt’

EU investigative levels for milk are 20 ppt PFOS



Livestock Depuration

• PFAS depuration 
(remediating/clearance) from 
contaminated livestock/animals 

• Time that PFAS clears naturally from 
the body is dependent on: 
o Species

o Compound

o Level of contaminant 

o Half-life 

• Requires the provision of clean 
water and feed 

• We need more research in this area!

Serum/plasma elimination half lives of PFOS 
across experimental game and livestock species

Modified by Dr. Szymanska, DACF from Death C., et al. 2021



Crop Uptake

• To better understand risk 
associated with PFAS entering 
the food chain we need to know 
more about PFAS movement into 
plants

• The numerical value assigned to 
this movement is known as the 
Transfer Factor

PFOS

PFOS

PFOS

PFOS

PFOS

PFOS

PFOS



Influence on Transfer Factor

• Movement of PFAS into plants is emerging 
science
• Species (indication of differential uptake by 

species)
• Location in plant (edible portions versus plant 

waste tissue)
• Rate of PFAS incorporation (chain length, 

annual/perennial crops)
• Soil type influence (organic matter, pH, salinity, 

temperature)
• Property of the chemicals (chain length, head 

group functionality, water solubility, volatility)





PFAS in Soil 
• Work on farms in Maine suggests that 

PFAS concentrations in the soil is the most 
reliable predictor of risk

• Little, if any, federal guidance for PFAS 
in soils

• States are left to consider the 
development of screening values for 
themselves

• Michigan – MDARD and MSU 
Extension are working together to 
provide guidance on PFAS 
concentrations in the soils that should 
prompt further attention



PFAS move differently between media

Maine Department of Health and Human Services https://pubmed.ncbi.nlm.nih.gov/39378197/

  Migration to beef and milk on farms







Plant Selection/ Crop Uptake

(Liu et al., 2019)



Mitigation There is no one-size-fits-all solution.

• Crops 
• Grow crops with lower uptake on 

contaminated soil 
▪ Higher uptake (generally)

• Leafy greens, grasses, forage

▪ Lower uptake (generally)

• Grains (corn)

• Sell crops for non-consumption 
purposes (fiber, fuel, etc.)

• Use contaminated land for flowers, 
trees or for solar panels



Mitigation There is no one-size-fits-all solution.

• Livestock 
• Beef and dairy cattle can depurate 

PFAS from milk and muscle
▪ Must receive clean feed and water

• Switching from grass/ forage-based 
diet to corn grain & snaplage (stalk, 
ears and husk)

• Purchasing animal feed from 
other non-contaminated sources

• Research being done on feed binders 
to help increase PFAS excretion 
through feces to speed up depuration



Mitigation There is no one-size-fits-all solution.

• Water
• Short term solution

▪ Above ground storage tank

▪ Costly to refill

• Longer term solution
▪ Dig a new well on the property

▪ Deepen existing well

• Filtration?
▪ Depends on the volume of water being 

used at the farm

▪ Difficult for large scale farm operations

▪ Maintenance costs



Baseline PFAS in Agricultural Soils in Michigan- 
ongoing project

• 2025/2026 project – sampled 17 low risk fields in 16 counties

• Regular fertilizer and pesticides were used on the fields, but no 
biosolids/septage/pulp

• Over 2 miles away from closest PFAS site

• 40 PFAS chemicals tested (not TFA)

• 4 samples had no detections of PFAS

• Range of total PFAS= ND - 1.16 ppb

• 8 samples had no detections of PFOS

• Range of PFOS= ND – 0.51 ppb

• 10 samples had no detections of PFOA

• Range of PFOA= ND – 0.19 ppb



Focus Groups- Michigan Farmer’s Understandings 
and Risk Perception around PFAS (2025)

Trust for MSU, commodity organizations

Distrust for government

Desire for more education

Desire for more research 

Belief that regulations should focus on the 
industrial users of PFAS 

Producers are interested in testing soil, water, 
crops and/or products for PFAS if it is voluntary 
and confidential 



Highlights of Focus Groups

• Producers have concerns about: 
o Backlash from testing

o Regulated too harshly without scientific basis

o Finding PFAS and not being able to mitigate

o Consumers health if they are producing 
contaminated products

o Their own health from PFAS exposure

o Their land values if contaminated with PFAS

o Food production being outsourced to other 
countries if overregulated in the US



MSU and MPART are working to develop 
a strategy for working with farms 
• Education

• Risk assessment

• Sampling
• Soil

• Water

• Follow up discussions

• Mitigation strategies
- Funding for infrastructure changes 



• Federal Policy Recommendations 

• Sept 18, 2025

- Provide Relief and Long-term 
Support for Impacted Farmers

- Protect Farmers from Unreasonable 
Liability under CERCLA

- Reduce Additional PFAS 
Contamination of Agricultural Land

- Coordinate and Invest in PFAS 
Research

- Implement a Coordinated Education 
and Risk Communication Strategy

https://farmland.org/pfas?eType=EmailBlastContent&eId=db35a99a-2aa9-4c52-a244-

480db2df09f8



Educational Materials

http://www.canr.msu.edu/pfas











Upcoming Webinars



Resources 
• MSU Center for PFAS Research 

• https://www.canr.msu.edu/pfas-research/

• Keep up to date on PFAS Research at MSU and 
upcoming events and webinars

• MSU Extension

• https://www.canr.msu.edu/pfas/pfas-research

• Michigan PFAS Action Response Team 

• https://www.michigan.gov/pfasresponse

• Interagency collaboration to deal with PFAS 
contamination in Michigan

• PFAS and Agriculture Policy Workgroup 

• https://farmland.org/pfas 

• MPART PFAS Map

• MPART: PFAS Geographic Information System

https://www.canr.msu.edu/pfas/pfas-research
https://www.canr.msu.edu/pfas/pfas-research
https://www.canr.msu.edu/pfas/pfas-research
https://www.canr.msu.edu/pfas/pfas-research
https://www.michigan.gov/pfasresponse
https://www.michigan.gov/pfasresponse
https://farmland.org/pfas
https://farmland.org/pfas
https://experience.arcgis.com/experience/b09b698aa03244f7ae5fa234ee2bf61c
https://experience.arcgis.com/experience/b09b698aa03244f7ae5fa234ee2bf61c
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Evaluation Survey – Please!!

•https://bit.ly/4sFvDiY

https://bit.ly/4sFvDiY
https://bit.ly/4sFvDiY


MSU is an affirmative-action, 

equal-opportunity employer. 

Michigan State University 

Extension programs and 

materials are open to all 

without regard to race, color, 

national origin, sex, gender, 

gender identity, religion, age, 

height, weight, disability, 

political beliefs, sexual 

orientation, marital status, 

family status or veteran status. 
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