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* No single accepted definition of PFAS, but by some
estimates there are more than 14,000.
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Per- and Polyfluoroalkyl Substances (PFAS)
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https://en.wikipedia.org/wiki/Lava

Breaking C-F bonds usually requires extreme conditions such as high heat, strong
oxidation, electrochemical treatment, or other high-energy processes.
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https://thehill.com/changing-america/sustainability/environment/3579922-increasing-levels-
of-forever-chemicals-seen-in-antarctica/

Increasing levels of PFAS seen in Antarctica
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@ PFAS contamination in the U.S. (August 14, 2025)
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Landfills (active and inactive)

Major wastewater treatment plants
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Maps showing the locations of four different types of potential per- and polyfluoroalkyl substances dischargers in
the contiguous United States, including landfills, wastewater treatment plants, electroplating, and metal finishing

facilities and airports
(Andrews, et al., 2021)
AWWA Water Science, Volume: 3, Issue: 5, First published: 12 October 2021, DOI: (10.1002/aws2.1252)
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HUMAN HEALTH RISKS
Geometric Mean PFAS Blood Levels in the United States
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Immune response
Thyroid function

Lipid and insulin regulation

NHANES Cycle Liver disease and cancer

https://www.atsdr.cdc.gov/pfas/hcp/clinical-overview/human-exposure.html Reproduction and development

https://www.the-scientist.com/pfas-exposure-and-health-effects-72472
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Long-chain PFAS

F FF FF FF F

Category F SO,H

F FF FF FF F
PFOS

Short-chain PFAS

» Often more toxic at lower doses
Toxicity  Longer residence time in body
* Stronger biological interactions

 High bioaccumulation in humans and wildlife
Bioaccumulation < Slow elimination (years in humans)
* Builds up over time

» Lower mobility in water/soil
Mobility * Stronger sorption to organic matter
* More likely to stay near source

» Generally lower toxicity per exposure
» Shorter residence time in body
« Still not harmless

» Lower bioaccumulation
* Faster elimination (days—weeks)
* Less buildup in tissues

« High mobility in water/soil
» Weak sorption — travels easily
* More difficult to contain




o m FACT SHEET
-
\’Eit_ed States PFOA & PFOS Drinking Water

Environmental Protection

Agency Health Advisories

https://www.iatp.org/docume
L nts/forever-chemicals-and-
¥ agriculture-case-study

First Evidence of PFAS in Increased Awareness and

the Environment Regulations

1940s - 1950s 1970s 1990s - 2000s 2010s 2020s

First Synthesized and PFAS Contamination in Research, Regulation:
Commercialized Agriculture Identified and Mitigation Efforts

No of Publication

[
=}
=1

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
Year

https://cen.acs.org/environment/persistent-pollutants/California-bans-PFAS-firefighting-foams/98/i38 |
https://www.teflon.com/en/industries-and-solutions/solutions/consumer-applications/nonstick-coatings/how-nonstick-coatings-work (Abunada et al., 2020
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Many technologies remain in the laboratory research phase

- Destruction
o Incineration
o Smoldering

- Removal
o Soil washing
o Ball milling (crushing/grinding)

- Phytoremediation (using plants to remove or degrade)

- Stabilization of PFAS in the soil
o Granular activated carbon
o Biochar (made from biomass)
o Clays
o Ash
o Commercial products (such as RemBind®)
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https://rembind.com/uploads/RemBind-Presentation-Battelle-June-2024.pdf
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e Conduct risk assessment for what is
being grown

 Conduct risk assessment for impacting
nearby ground water
 Filters
* Flow rate
» Contamination levels
* Maintenance costs

* New surface water source

* New well if clean ground water is
possible
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The EPA Is Embracing
PFAS Pesticides. These
Are The Health Risks
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by Jeffrey Kluger
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M o United States
\__A Environmental Protection
\’ Agency

Environmental Topics v Laws & Regulations v/ Report a Violation v About EPA v/

Home News Releases

Reatd Links FACT CHECK: EPA Debunks False Claims that
o qartars | Cheicl Sty and Agency Recently Approved "Forever Chemical"

Pollution Prevention (OCSPP)

Read other EPA News Releases about Pes tic ide S

Pesticides and Toxic Chemicals

November 26, 2025

Contact Us about Mews Releases Contact Information
EPA Press Office (press@epa.gov)
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* There is no universally agreed upon definition of PFAS

 Different organizations, states, and governments define
PFAS differently

* The most broad definition of PFAS includes chemicals
containing at least one fully fluorinated carbon atom
o Several states use or reference this definition

* Michigan’s working description classifies PFAS as having at
least two fully fluorinated carbon atoms

éj;é’

https://pfas-1.itrcweb.orq/2-2-chemistry-terminology-and-acronyms/
https://www.ecos.org/wp-content/uploads/2025/04/ECOS-PFAS-Compendium-FINAL.pdf
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* PFAS is defined as including at least one of these three structures:
* R-(CF2)-CF(R’)R”, where both the CF2 and CF moieties are saturated carbons
« R-CF20CF2-R’, where R and R’ can either be F, O, or saturated carbons
« CF3C(CF3)R'R", where R"and R” can either be F or saturated carbons

As an example, in Minnesota there are 875 pesticide active ingredients registered:
* Using the EPA's definition, there are 6 active ingredients that contain PFAS

* Using the state's definition of PFAS (1 fully fluorinated Carbon) there are 97 pesticide
active ingredients that contain PFAS
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PFAS in Pesticides- not new, but increasing

Table 1. Conventional U.S. pesticide active ingredients
(Al) that are organofluorines or PFAS as of 2021.

Of the 471 unique, conventional Als registered in the U.S., 107 were fluorinated
and 66 met OECD’s definition of PFAS. In the last 10 years (2012-2021), 33 of 54
approved Als were organofluorines, and 16 of 54 were PFAS.

Organofluorines ~ PFAS

Conventional Als/ 107/47M 66/471
all registered Als 23% 14%
Conventional Als/ 33/54 16/54
all Als registered 2012—2021 61% 30%

Table adapted from Figure 1in Donley et al. (2024). PFAS: per- and polyfluoroalkyl substances, OECD:
Organization for Economic Co-operation and Development.

« OECD: one perfluorinated methyl
(-CF3 ) or methylene group (-CF2 -)

« Organofluorine: have at least one
carbon-fluorine bond
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Sources of PFAS in Pesticides
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Figure from PFAS in Pesticides: Final Report to the Legislature
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TFA is a breakdown product
of some PFAS pesticides

/
)
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" TFA is absorbed
by crops

PFAS
pesticide

Environmental

l breakdown

TFA , sfree.org.uk/pfas-in-pesticides

Figure 1: TFA forms from the environmental breakdown of some PFAS pesticides, where it can contaminate soils, water supplies, crops and harm wildlife.
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Ultra short chain PFAS (2C) S | ' 8
Highly mobile (water, crop uptake) ng'i\m” 4
- ifeti
Extremely difficult to remove from water — o " TFA
expensive and high energy o
Used in many applications such as refrigerator * ~
coolant, pharmaceuticals e
Not routinely tested for or regulated
Need more research to determine impacts A 22
on human health

The Global Threat from the Irreversible Accumulation of Trifluoroacetic Acid (TFA)

- Not thought to be bioaccumulative, however
unknown impact of continuous exposure

= Most research is based on short term exposure
in lab animals (rats and fish)
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 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

PFAS

PFAS
PFAS

PFAS  PEAS PFAS
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Whether PFAS stay in the soil vs. move into the ground water vs.
uptake into the plant varies due to:

* Specific structure and polarity of PFAS molecule
* Soil carbon (organic matter)

* Growing medium

* Soil mineral content

* Plant protein and lipid content

° pH

* Frequency of watering

* Temperature

* The interaction between all these variables

+ which portion of the plant is being consumed!
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PFAS Forage Management Trial [#)YENINE

Sonora Ortiz and Ellen Mallory, University of Maine Cooperative Extension

Research Objective - Identify management strategies that reduce PFAS
concentrations in harvested forages.

Management Strategies Tested

* Croptypes and species - annuals vs. perennials; grasses vs. legumes

* Cutting height - perennials only

* Harvest timing - optimal vs. late (perennials); boot vs. dough stage (cereals)
* Growing period - 1stvs. 2"d cut (perennials); standard vs. late planting (oat)
* Harvested product—whole plant vs. grain; silage vs. earlage vs. grain (corn)

2024 Results
Treatments that do not share a letter are considered statistically different.
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PFAS Forage Management Trial p#ueIngs

Cooperative Extension

Corn
0.08 A
0.06 -
g Snhaplage = stalk, ears,
‘1'6 and husks. Because
'g 0.04 - most combine
= snapper headers also
g collect some
"tops”(stems and
0.02 4 leaves above the ears),
8 these were also
1 collected and analyzed
C separately.
0 -
Silage Snaplage, Snaplage, Grain

with all tops with no tops

For more information, contact ellen.mallory@maine.edu.
This project was/is supported by the Maine Food and Agriculture Center,
American Farmland Trust, USDA-NIFA, and USEPA.
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Journal of Agricultural and Food Chemistry > Vol 72/1ssue 48 > Article LL) < = 2
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Cite Share Jumpto Expand

FOOD SAFETY AND TOXICOLOGY | November 20, 2024

Residential Garden Produce Harvested Near a Fluorochemical Manufacturer
in North Carolina Can Be An Important Fluoroether Exposure Pathway

Pingping Meng*, Nadia Sheppard, Sarangi Joseph, Owen W. Duckworth, Christopher P. Higgins, and Detlef R. U. Knappe

Fluorochemical plant Residential garden produce
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Site A Site B
0125 : _ Water-rich: blueberries, strawberries,
220 = Water-rich tomatoes, lettuce, blackberries, figs
< 3 Tree-fruit
815 ni=A7 =72 =1 Qil-rich :
S qof o N° n =g 3 Starch-rich Tree-fruit: apples, peaches, pears
© ne= n=2 .
b= n=2
g 5
5 _
‘c’.; M 4 Starch-rich = potato, corn, sweet
4 4 : - é tat
< s B é - = B . potato
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Effect of produce type on PFAS concentrations in produce.
The sample size for each box plot was labeled using colors that match the corresponding scatter points.

DOI: (10.1021/acs.jafc.4c06177)
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PFAS concentrations after air pollution
control measures implemented (2013)

B PvPA [ PFO2HXA [ PFMOAA [l PEPA [ GenX
P-Green Bean Okra Squash Tomato  Blueberry

2014 2015 2016 2014 2016 2017 2015 2016 2017 2015 2019 2017 2019

mw B B B B
Site A

o

PFAS concentration (ng/qg)

Temporal PFAS concentration trends in different produce types at two sampling sites.
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Effect of washing the produce on PFAS

| [ ] water wash
B Methanol wash

-t —h
8 &
1 " '

o Pt Slalate e = ey e 3 Suggests that PFAS had
' accumulated through
internal plant uptake

- No soil data

0
o
L A

PFEA after washing (%)
N ~J
n n

0
(o > "y P o
OP-P‘ N\ << AN a0 G°
?Q\*‘\ < ¢ Q?Oq’ ?(-O
Figure S10. Effect of washing on PFAS concentrations in blueberries. The bars represent the

mean percentage of PFEAs remaining in the blueberry samples, and whiskers indicate one

standard deviation.
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Plant Accumulation of PFAS

~ Animal origin food

Fluorochemical
industrial
emission

Crops in FIP-nearby field

Log BAF=-0.44x+3.72 (R’=0.91) {

4 5 6 7 8
Carbon Chain Length of Individual PFCAs (x)

(Liu et al., 2019)



MICHIGAN STATE
UNIVERSITY

Vegetable PFOS Uptake

‘ Extension

Little Some More
Asparagus Arugula Lettuce
Bok Choy Carrots Spinach
Corn (kernels) Kale

Green Beans Swiss Chard

Peppers

Potatoes

Rhubarb

Broccoli

Data is from Maine's Department of Agriculture,
Conservation and Forestry (DACF) and is not published yet.
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Maine Vegetable Farm

» 10-acre organic mixed vegetable and
flower farm.

 Contaminated water (surface and ground)
from neighboring dairy farm that had sludge
applied to their fields.

» Irrigation was from a spring-fed surface water
pond that had high levels of PFOS

* Drinking water in the home was also high

 Family members have elevated PFOS levels
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Maine Vegetable Farm

Strategies:

« Worked with state agencies to determine
contamination pattern of soils

« Moved from vegetables to flowers on the
highest impacted fields

« Leafy greens grown on a small area lowest
soil PFAS

« Leafy greens accumulate PFOS at a
high rate

« Difficulty with pest management due to lack of
crop rotation ability
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Maine Vegetable Farm

Strategies:

* Frac tank filled with 20,000 gallons of
water from municipal treatment plant

* Filter would not be able to keep
up with irrigation demand

*Whole house filter for drinking water
* New 700-ft deep well

*Down the road, across a creek, not
impacted by PFOS from dairy farm
applications

*Slow process; ~ three years

Ir [ 2
S 4|
L I
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Calculating the risks of PFAS in food

« \What specific PFAS chemicals
are being consumed?

* Not all analytes are equal

* Who is consuming the PFAS?
« Child or an adult?
» Underlying health conditions?

« How much of the food is
consumed?

e 90t Percentile?

 What is the total dose of PFAS?

« Background exposures?

‘ Extension
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What is a safe dose? Toxicity!

PFOS Toxicity Value Year Derived
(ng/kg-bw/day)

20 2016
0.1 2024
ATSDR 2.0 2021
2.89 2019
CA OEHH 0.64 2024
European Union 0.63* 2022
*Sum of four PFAS (PFOS, PFOA, PFNA and PFHxS) with a tolerable weekly

intake of 4.4 ng/kw-bw/week, effects on the immune system considered the
critical effect.
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« “Maximum Levels” on meats and eggs
* Investigative levels for milk, fruits, vegetables, starchy
roots and tubers, wild fungi
o Further investigation of the cause of contamination
should be carried out when these levels are

et o indicatvetever

Fruits, Vegetable, Starchy Roots, Tubers 10 ppt (ng/kg)
Wild Fungi 1500 ppt (ng/kg)
Milk 20 ppt (ng/kg)
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pZY U.S. FOOD & DRUG

ADMINISTRATION

— Analytical Results for PFAS in 2021 Total Diet Study Sampling (Parts Per Trillion)—Dataset 8

Mote: The 92 samples were collected for the FY2021 Total Diet Study and analyzed for 30 types of PFAS in 2023. No PFAS were detected in 86 of the 92 samples,
Measured Concentrations in parts per trillion (ppt=ng/kg)

Bread and Grains Method Detection Limits
({MDL) PFBA* MDL = 602 | PFPeA® MDL = 242 | PFHxA MDL= 25 | PFHpA MDL = 24 | PFOAT MDL = 28 | PFO5t MDL = 21
Rice, white, enriched, cooked <MDL <M DL <MDL <MDL <MDL <MDL
Terw#illa Flmar Corn, frozen, boiled <MDL <MDL <MDL <MDL <MDL =MDL
Bread, white, enriched, pre-sliced <MDL <MDL <MDL <MDL <MDL <MDL
: Bread, whole wheat, pre-sliced <MDL <MDL <MDL <MDL <MDL <MDL
Muffin, bluebe .
E Tortilla, flour <MDL <M DL <MDL <MDL <M DL <MDL
Muffin, blueberry <MDL <MDL <MDL <MDL <MDL <MDL
Cake, chocolate with chocolate icing <MDL <MDL <MDL <MDL <MDL <MDL
Potato, peeled, boiled <MDL <MDL <MDL <MDL <MDL <MDL
Potato, with peel, baked <MDL <MDL <MDL <MDL <MDL <DL
Bagel, plain, toasted <MDL <MDL <MDL <MDL <MDL <MDL
English muffin, plain, toasted <MDL <MDL <MDL <MDL <MDL <MDL
Potatoes, French fries, fast-food <M DL <M DL <MDL <MDL <MDL <MDL
Cake, white with white icing <MDL <MDL <MDL <MDL <MDL <MDL
ey o Cinnamon roll, iced <MDL <MDL <MDL <MDL <MDL <MDL
Tl:lﬂillar Ciil Biscuits, fast-food <MDL <DL <MDL <MDL <MDL <MDL
Tortilla, corn <M DL <DL <MDL <MDL <MDL <MDL
Bread, white rall/bun (hamburger/hotdog) <MDL <MDL <MDL <MDL <MDL <DL
Rice, brown, cooked <MDL <MDL <MDL <MDL <MDL <MDL
Pizza fast food cheese <MDL <MDL =<MDL <MDL =MDL <MDL

*All PFBA and PFPeA detects must be confirmed using High-Resolution Mass Spectrometry (HR-MS).
tall PFOA, PFHxS, and PFOS results correspond to linear-only PFAS compounds. Branched compounds for these analytes were not detected.
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MSU and MPART are working to develop
a strategy for working with farms

e Education
* Risk assessment

« Sampling
* Soll
« Water
* Follow up discussions

* Mitigation strategies
- Funding for infrastructure changes
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$o0, what are PFAS?

PFAS, or per- and poly'luaroalikyl substances, are man-made chemicals used
in things like non-stick cookware, waler-resistant clothing, and firefighting
foam. These chemicals dont break down easiy, so they can stay In the soil,
waler, and even in plants and animals for a long time. This makes them a
concern 1o farms because they can stick around and affect the environment
and the safety of what you grow and raise. _ /-f:

/ v
How do PFAS get to Farms?

) PFAS have unintensionally entered farm soll and water through various sources,

) k‘ including biosolids from wastewater treatment plants, which are used as
“ fortilizer, These chemicals can also come from contaminated groundwater,
surface water, septic fields, paper sludge, and ofher sof amendments.

“ Onco on the farm, PFAS can bulld up in crops, Svestock, soll,
and water supplies, potentially affecting food

safety and public health.
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How do PFAS allect and

Crops may uptake PFAS from contaminated soil and water. Some crops, like
leafy greens, may accumufate more PFAS than others. Livestock can consume
PFAS through contamnated feed or water, leading to accumulation in ther
bodies. This can contaminate the meat, milk, or eggs produced.

Understanding the ‘forever chemical’ problem

Extension

3

@f) I
Mm lmnam m "” tconomic mgact

PFAS contaminabion may render

Emvironmental Impact

When PFAS-contamingted waber or sail

from farms enters local ecesystems, R can
farmiand unusable for tradtional pollite rivers, lakes, and groundwater,
agricubure, oducing Bndvalueand  hasming wildile and plants. Agualic iife,

productivity. Farm products may also be ks fish, can absord PFAS, which hen

doemed wnfit for human consumgtion,  anlers the food chain, allecting bath
animals and humans.

Human Heaith mpBcations
Resaarch has shown that PFAS
EXPISUTE CaN CaUSE Sedous healh
peodlems, inchuding an incressed fsk of
cancer, developmental defects, mmune
gystam dsruplion, among othees.

What can Farmers do?

ideatity the Source
of Contamination
Understanding how PFAS gol
enlo your farm i essontial for
addressing the problem,

Modly F Collabarule with S58
fraclices

. provde guidance on navigatng

Move animals to chean .
o contamnaton problem,

waler sources and foed
from unsontaminated

arees,

Walor 4 ol Testing
Espocially if biosclds wern
appliad %o the farm or # itis
located near knows PFAS
saurces, such as aimports or

PFAS can significantly impact farm productivity, product safety, and long-term tand heaith.
Managing contamiration may be complex and challenging, but with the right support and
strategy, farmers can effectively reduce its effects. Below are useful resources fo

help farmers better understand and address PFAS:.

hitps:/hwww.canr.msu.edulpfas . ‘ahmﬂm
hitps:/iwww.canr.msu.edu/pfassesearch cubeasf@msu.edu
hitps:{Awww.michigan govipfasresponse ﬁ
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How MSU Is Helping Farmers
With PFAS Concerns

Sampling Resources

« If you have concerns about PFAS contamination in your drinking
water, MSU has resources on home testing, how to avoid
accidental contamination during sample collection, and lab result
interpretation.
The MSU Center for PFAS Research Analytical Lab or other
certified labs can also test ground water, surface water, biota,
blood, soil, etc.

= We can provide a relative timeframe, cost and description of

different methods used to test for PFAS in samples. Ewm

Michigan State University can provide financial assistance to farms
While PFAS research is ongoing and there are many data gaps to fill,

for testing if there are concerns about PFAS contamination.
scientists have discovered important findings about how PFAS is impacting

Farm ViSitS E E i I Assessmen ts the health of both humans and animals. MSU is currently conducting research

on PFAS in catile, field crops, specialty crops, and soils.
- If you are interested in working with Michigan State University to

Our goal is to work with the agricultural community to:
identify contamination on your farm, we can work with you on: = Educate farmers and consumers on potential health risks of PFAS
- Creating a sampling plan including where and what to test

= Relay current research findings on how to remediate animals and farmland

= Taking samples of water, soil, and agricultural products HnIEn |_:ra|':11=al mok/Homs tq koo farrnerji T .

+ Interpreting laboratory resuits + MSU Extension’s PFAS and Agriculture website covers the basics of PFAS,

« Developing a remediation plan aiming to reduce the levels of Ry e o S e R s e
PFAS in your soil, water and farm products

and support for impacted producers.
+ Funding may be available to help with remediation options.

Communicating With Consumers

PFAS contamination on farms was not intentional. These contaminants
entered farms in various ways that are out of the farm's control.

If you discowver your farm is contaminated, it is important to discuss what this
means with consumers who may not know what PFAS are or the risks.

We realize these conversations can be difficult, and MSU has created
resources specifically for farmers on how to communicate with consumers.

= We have printable handouts for those interested in learning more about
PFAS and how it impacts farming.

Initial Testing

+ For farms concerned about PFAS contamination, Michigan
State University has funding available for testing.
» Funding may be prioritized to include:
= Farms that are close to an MPART site or area of interest
» [Farms that have spread contaminated biosolids, sludge or
soil amendments on their property
+ Please reach out to MSU Extension for a confidential
conversation if you are concemed about PFAS on your farm
and/or have an interest in testing.

MSU Support & Resources

If you are interested in working with Michigan State University or need more
information, please contact Faith Cullens-Nobis at cullensf@msu.edu or
Katie King at kingka22@msu.edu.

To reach MSU Extension's PFAS webpage, scan the QR code or go to
https:/fwww.canr.msu.edu/pfas/.

We are happy to have confidential conversations, answer any questions you
may have about PFAS, or how this issue specifically relates to your farm.
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U N ] V E R S I T Y If you've discovared thal your farm has PFAS contaminalion, having open and honast conversations with your
cuslomars is an important step. Many consumers may nol know whal PFAS are, or they might hear exaggeraled
rumers and faal concamead about their health. Being informed and transparent can halp ease fears and build trest.
Hera ara some kay poinls 1o slress whan laling with consumars:

PFAS Contamination Was Not Intentional

PFAS chemicals can unintentionally enter farmland through sources that farmers may not be aware contain

PFAS. These chemicals have been used in industrial processes, firefighting foams, and consumes products

for decades, and they persist in the environment. Farmers are not responsible for this contamination. “

Health Ettects Come from
Studies show that health risks are linked to chronic (long-berm) exposure to PFAS. Shor-term,
infrequent, or low-level exposure is unlikely to cause harm. Shaning this comtext with consumers
hedps ensure accurate understanding and informed discussions.

Michigan Leads the Nation in PFAS Testing and Research

Michigan is one of the mas! proactive states in testing lor PRAS, researching its effects, and working on @
solufians. It was alsa one of the first states bo implement enfarceabls drinking water standards for 7 PFAS [;-1 o
compaunds. Buying local food remains one of the best ways to know whara your food comes from and T

suppar your community.

There Are g H

Currently, there are no official food safety standands or reporting requirements for PFAS in food.
X Just because a product is not tested for PFAS does not mean itis free of contamination, but |
j:,-l . . fransparency and ongoing research are crucial in addressing this issue.

Misleading
Some products may be labeled 'PFOA-free’ or 'PFOS-fres,” but this does not mean thay are
antirely free of PFAS. With thousands of different PFAS compounds in existence, testing for

Food Is Not the Only Source
Food is not the only source of PFAS—these chemicals are found In many aspects of daily life. However,
you can take steps lo redwce your exposure by testing your water, following fish advisories,
avoiding stain-resistant products, wsing stainless steel, ceramic of cast iron cookware, and
supporting companies with 2 PFAS-free commitment.

-

By having lransparent discussions and providing accurale information, Farmers can For mara bfarmathe it
reassure consumers and sirengthan tust in local agriculbure. Educated consumens are more Faith £ ubere-Hiokis
likely to continue suppoting thair local farms, even in the face of PFAS-related challengas. =] cullensh@msu.odu

hidps hwww.cant msw ecuplas!
vagand by Az Lol Mniche
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PFAS AND SEPTAGE

WHAT IS SEPTAGE?

Septage |8 the general term for the woste and sollds that accumulote in o septic
tank and other on-site sewage weatment syaterns. & septic tank contains the solid
waste while the ligulds flow Into a drain fleld. In some areas of the country where aol
cenditiens do not allow for a drain fleld, or as o termperary solution, a holding tank s
used. & holding tank hos no cutlet and stores row wostewater untll a pumper
remaves [t In Michigan, septage con be land opplled ance the site (8 authorized by
EGLE. In permitting o site for land application, the londowner and hauler rmust follow
rules outlined in Michigan Leglsiature Act 451 of 1984 Port 17, Raw septage | not

tested by EGLE for environmental contaminants.

Dhbssher Earad Shewer ink Tailer Laurrry Maching

Wiusbarrter Trabment Plant Land Apglizabnn

Farmers are not required to test solls for environmental contominants before or
after septage application because there are no guldelines of thresholds to regulate
by. The sclentific knowledge of how environmental contarninants, including PFAS,
miawe from soll to water and) of into plants s limited. We know that septage wil
contain races of PTAS becouse of the use of PFAS contalning products in our
heusehold emvircnments. Enhancemants to ollow septic systems to treat PFAS and
other emerging contaminants are being researched. At this time, there are no
practical sslutions for remowving PFAS from septage of frem farm soll

The most effectlve way to reduce PFAS from wastewater entering our ground water,
surface water, of crops I8 to eliminate thelr usoge whenever possible. Proper disposal
of iterns s cruclal to aveld contamination of the water supply. Avold pouring
hozardous materlals lke medication, paint. moter oll, and pesticldes down the drain.
Do not flush itemns such os paper towels, feminine hyglens products and flushable
wlipes os they often contaln PFAS and can also clog plpes.

Becouse labeling of PFAS is not required. it is hard te know f the products you ore
using contalm PFAS. Look for safer alternatives fram companles that have been
cartified by credible indepandent arganizations to be PFAS-free

Extension

WHAT ARE PFAS?
PFAS stands Tor pes- and polyflesroalkyl substances.
a larga greup of over 12,000 different hmon-mada
chemicals with propesties of being resistant to ail,
water and stoins. PFAE ore commondy used in a
wvariety of products like mataup, carpet, clathing, food
pockaging, firefighting foom, non-stick cookwore, eto.
Thesa compounds do not naturally degrade in the
AnVirOnmant and beEcourmalans i phents, water, soll
ared anirmale. insluding humana. High levals of
‘expasure ore associoted with severol different heaith
problems.

Thyraid dissaze
Incroased Dexreased
eholasterol Wues antibssdy
rempansg
Liver camage ey
carcer
Testicular cancar
Decreased infant.
and fetal growth

LAND APPLICATION

Farmers use saptoge becouse it provides o cost-

eéfective source of fertilizar for grawing crops,

NCreases aoll Srganic matter, Gnd aUpports locsl

BCOnmies Dy recycing Mitfisnts, Conaiderationa for

site permitting include foctars to ensure public safety

‘and graund and surface water pratection, including:

* Land tepegraphy (slope)

* Woter okl depth

* Apphcotion rote based on soil nubients and crop
Femayol

* Satbacke (oM BUIGCE Water, wallk. 1oadE, property

lines, hames, and commercial busidengs.

Application method {inject or surface applied)

Traatmant to reduce pathagens

WRGEtEtion 10 be grown on the |and

INFORMATION

Contact Falth Culleng-Nobls
% {cullenst@mseuedu) or Katle
King (kingka22@msu.edu)

OR VISIT

HTTPS: [ CANR.MSU.EDUPFAS]

PFAS AND BIOSOLIDS

WHAT ARE BIOSOLIDS?

Biosolids are the orgonic matarials that remain aftar the treatment of
sawage sludge ab wastewater treatment plants (WWTPs). Sewage sludge
refars to the solids that settle out during the wastewater treatmeant process
and are not yet treated to reduce pathogens or contaminants. Thare are

thrae options for disposal of these waste products: landfilling, incineraticn

and land application.

Lareifils

CONSIDERATIONS FOR LAND
APPLICATION OF BIOSOLIDS

Land application of biosolids con be banaficial to farmland. Biosolide can

mprove soil organic matter and soil health. Increases in soil organic matter
can lead to greater asration, water infiltration, erosion resistance, and
greater microbial divarsity. Biosolid land application can also be a cost-
affactive fertilizer source comparad to othar commaearcial products. In 2024,
biosolids wers applied to 0.38% of Michigan agricultural land. Whils biosolids
are a great option for some farms, there are considerations before applying
tham to farmland including potential for environmeantal contamination,
odors and challenging neighbor relations. Despite going through sevaral
treatment processes to stabilize the matarials and kill pathogeans, biosolids
can still carry detectobla lavels of synthatic chemicals, metals, microplastics
and pharmaceuticals. WWTPs are ineffective at destroying PFAS, so they
often remain in biosolids. More resaarch is neaded to detarmine the impact

of thesa ramaining contaminants on food safaty.

CHIGAN STATE | Extension
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WHAT ARE PFAS?
PFAS stands for per- and polyflucroalkyl SEsstences
o lorga group of avar 12,000 differant human-mada
chemicals with propesties of being resistant o ail,
woter and stains. PFAS ore commondy used in a
variety of products liks makeup, feod packaging,
firafighting foam, non-stick cookwore, sto. Thase
‘campounds do nat naturally degrade in the
anvimnmant ond bieeceurmalate in plands, water, sail
ared anirmale. including humans. High levels of
‘expasure ore associoted with severnl different health

canditions.
Thyrad diseaze
Incroasen Decreased
eholasterol kvels antibssdy
response
Liver cdamage Kidney
career
Testicular cancar
Decraased infant
and fatal growth

MICHIGAN'S RESPONSE
Sinca 2018, Michigan's Departrment of Environmant,
Graat Lokes, and Energy (EGLE) has moritared
WWTPE infhiant, #ffleant and bicecSds and aimad 1o
maduce of aliminate majer s0urces of PFAS From
enteting WWTPs {Indu:n'h:i Pretreatment Progroms or
WP). EGLE has also davaloped &0 interim strategy
that detarmines SReogaets kand application rated
bosed on the concentrations of PROS and FFOA, which
ane tws of the mast toxic and bicaccumulative PFAS
compeends. In 2024 BFX of BRosolids in Michigon
ware in the category of this lowest PRAS eoncantiation
{20 pplkg or ppb). Althaugh EGLE only reguiatas the
concentrotions of PFOS ond PROA, thay ore monitoring
28 different PFAS campounds in biogalid preducts. For
mare infarmaticn on Michigan's raspanse to PFAS in
biosolids, scan the §R code belaw.

INFORMATION

Contact Falth Cullens-Mobls
% {cullensf@meu.edu) or Katle
king (kingka2z@msu.edu)

OR VISIT

> ANR_MEU.EDUPF
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PFAS are used in a variety of different products we use everyday. It is important to
understand how to avoid cross contamination when collecting and handling samples
intended for PFAS analysis.

- ~ L ~.

£ WASHHANDS AND WEAR \ /" ENSURE RESULTS REPRESENT \“.
POWDERLESS NITRILE GLOVES THE WATER SOURCE ITSELF
Make sure to use PFAS-free hand soap to wash It is recommended that water is flushed
hands thoroughly and then put on powderless from the faucet/ spigot until the water
nitrile gloves. PFAS contamination during temperature stabilizes prior to sample 0
sampling can occur from a number of common collection (this may take several minutes) |
sources, such as food packaging, clothing, dust, and that samples are collected from the
personal care products, and certain foods and location that is closest to the well. These
beverages. Replace gloves if they come in recommendations help to identify if the
contact with anything that may contain PFAS. water source itself is contaminated

i Proper hand washing and glove use will minimize without interference from plumbing

‘\\ accidental contamination of samples. AN infrastructure that may contain PFAS.

~~ 4’ \\

KEEP SAMPLE BOTTLE CLOSED
BEFORE AND AFTER COLLECTION

To avoid cross contamination, avoid any
contact with the inside of the lid/cap. After
filling the container, cover the sample with
the lid or cap immediately. Be cautious of
activities like vacuuming, cooking, applying
personal care products, etc. while collecting
samples. Make sure to use the correct
sample bottle and follow all instructions
provided by the laboratory or supplier of your
test kit to ensure accurate results.

/" MINIMIZE THE USE OF THESE
PRODUCTS

Avoid using synthetic water-resistant and/or
stain-resistant materials (e.g., Gore-Tex",
Scotchgard™, etc.) cosmetics, moisturizers,
sun-blocks, insect repellants, fragrances,
creams, Teflon® and other fluoropolymer-
containing materials, paper packaging for
food, new or unwashed clothing, clothing
washed with fabric softeners, or waterproof
notebooks. Do not use markers other than
Fine or Ultra-Fine point Sharpies®, which

\. have been proven to be PFAS-free.

/~ MICHIGAN DEPARTMENT OF % /" LABORATORIES IN MICHIGAN THATDO
ENVIRONMENT, GREAT LAKES AND PEAS TESTING

ENERGY’S SAMPLING GUIDE

=

i . :
| Scan this QR code for a full guide on how to Scan this QR code for a full list of laboratories 7 S
e collect water samples for PFAS analysis. 5 ‘. thatanalyze samples for PFAS compounds. ¢

For more information, contact Faith Cullens-Nobis (cullensf@msu.edu) or Katie King
(kingka22@msu.edu).

Michigan State University Extension programs and materials are open to all without regard to race, color, national origin, gender, gender identity, religion, age, height, weight, disability,

political beliefs, sexual orientation, marital status, family status or veteran status



TNy eRsa T | Extension

www.canr.msu/edu/pfas/

& GO O https//www.canr.msu.edu/pfas/

(‘.\ MICHIGAN STATE UNIVERSITY

MSU Extension
PFAS Contamination in Agriculture

What Does PFAS Mean To My Farm? Health Impacts Mitigation Michigan's Response Research Resources Home Gardening Biosolids
Septage Center For PFAS Research Events

MSU Extension and statewide partners are working together to support

agricultural producers and communities impacted by PFAS
contamination. PFAS are a class of chemicals widely used in fire
retardants, consumer products, and some manufacturing facilities.
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Upcoming Webinars

MICHIGAN STATE . MSU Center for
UNIVERSITY Extension PFAS Research

PFAS IN ACRICULTURE WEBINAR SERIES 2026

Register for this free webinar series to get your questions answered about PFAS in agriculture.

- qis .'f’(jl PAIT \'/}i, e .'/}l S \Adde \'a"j’.l Al -\-fj" A il \'f{}i s\l \'f}.l y 7 \'/jl Nl \'f}.l y

TUESDAYS & THURSDAYS FROM 10-11 AM

/

—{ TUESDAY, MARCH 17™" }—

A\

Intreduction to 7/ »2 FEATURED SPEAKERS
PFAS in \\{:/ Faith Cullens Nobis- MSU Extension
Agriculture B Katie King- MSU Center for PFAS Research

Marcus Wasilevich- Michigan Department of
Agriculture and Rural Development

/;\, CULLENSF@MSU.EDU
l_\:___) Contact Faith with any specific questions you would

like to have answered in this series.

—‘ THURSDAY, MARCH 19™ }—

PFAS in Crops
(Row Crops and

/@D ZOOM (REGISTER BELOW)
| TUESDAY, MARCH 24™ N

‘1“ 3  PFASIn
b W Livestock

|THUR3DAY, MARCH 26™

el PFAS in https://events.anr.msu.edu/PFASinAg/

- Biosolids and
Septage

xtension programs and mateg Dpen to all without regard to race, color, national origin, gender, gender identity, religion, age, height, weight,
pmtical beliefs, sexual erientation, marital status, family status or veteran status

CAN'T MAKE IT? |

!
Zoom recordings will be available on our website:
https://www.canr.msu.edu/pfas/resources
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CEU Tracking Number: M1 56995 Approved CEUs: 00 10 00 00 00
Meeting Title: PFAS in Cropping Systems

Location: Online

Meeting Date: 03/19/2026, 10:00 AM to 11:00 AM

SIGN-IN SHEET FOR CCA, CPAg, CPSS and CPSC ONLY
Please scan code through the CCA App on your mobile device to receive CEUs immediately.

Once scanned, the app will automatically sign you in.



Michigan State University
Extension programs and
materials are open to all
without regard to race, color,
national origin, sex, gender,
gender 1dentity, religion, age,
height, weight, disability,
political beliefs, sexual
orientation, marital status,
family status or veteran status.

USDA
ﬁ United States Department of Agriculture

%k k k ok ok ok ok ok ok ke k ok ok ok ok ok ok ok ke ok ok ok

n accordance with Federal law and U S. Department of
Agriculture (USDA) civil rights regulations and policies, this
institution is prohibited from discriminating on the basis of race,

color, national origin, sex, age, disability, and reprisal or retaliation

for prior civil rights activity, (Not all prohibited bases apply to all
programs.)

Program information may be made available in languages other
than English. Persons with disabilities who require alternative
means of communication for program information (e.g., Braille,
large print, audiotape, and American Sign Language) should
contact the responsible State or local Agency that administers
the program or USDA's TARGET Center at (202) 720-2600 (voice
and TTY) or contact USDA through the Federal Relay Service at
(800) 877-8339

To file a program discrimination complaint, a compiainant should
complete a Form AD-3027, USDA Program Discrimination
Complaint Form, which can be obtained online, at
yw.usda.govisites/default/files/documents/ad
from any USDA office, by calling (866) 632-9992, or by writing a
letter addressed to USDA. The letter must contain the
complainant's name, address, telephone number, and a written
description of the alleged discriminatory action in sufficient detail
to inform the Assistant Secretary for Civil Rights (ASCR) about
the nature and date of an alleged civil rights violation. The
completed AD-3027 form or letter must be submitted to USDA by:
mail:

U.S. Department of Agriculture

Office of the Assistant Secretary for Civil Rights

1400 Independence Avenue, SW

Washington, D.C. 20250-8410; or

fax:

(833) 256-1665 or (202) 690-7442;
email:

program.ntake@usda.gov.

This institution is an equal opportunity provider.

onforme a la ley federal y las politicas y regulaciones de
derechos civiles del Departamento de Agricultura de los
Estados Unidos (USDA), esta institucion tiene prohibido
discriminar por motivos de raza, color, origen nacional, sexo, edad
idad, venganza o rep ja por actividades realizadas
en el pasado relacionadas con los derechos civiles (no todos los
principios de prohibicién aplican a todos los programas)

La informacion del programa puede estar disponible en otros
idiomas ademas del inglés. Las personas con discapacidades

que requieran medios de comunicacion alternativos para

obtener informacién sobre el programa (por ejemplo, Braille, letra
agrandada, grabacién de audio y lenguaje de sefias americano)
deben comunicarse con la agencia estatal o local responsable que
administra el programa o con el TARGET Center del USDA al (202)
720-2600 (voz y TTY) o comunicarse con el USDA a través del
Servicio Federal de Transmision de Informacion al (800) 877-8339.

Para presentar una queja por discriminacion en el programa. el
reclamante debe completar un formulario AD-3027, Formulario de
queja por discriminacion del programa del USDA, que se puede
obtener en linea, en

hitps./iwww. usda.gov/sites/defauliffiles/documents/a:
cuslquier oficina del USDA, llamando al (866) 632-9992, o
escribiendo una carta dirigida al USDA. La carta debe contener el
nombre, la direccién y el nimero de teléfeno del reclamante, y una
descripcion escrita de la supuesta accién

discriminatoria con suficiente detalle para informar al Subsecretario
de Derechos Civiles (ASCR, por sus siglas en inglés) sobre Ia
naturaleza y la fecha de la presunta violacion de los dereches
civiles. La carta o el formulanio AD-3027 completado debe enviarse
al USDA por medio de:

correo postal:

U.S. Department of Agriculture

Office of the Assistant Secretary for Civil Rights

1400 Independence Avenue, SW

Washington, D.C. 20250-9410; o’

7s.pdf en

fax:
(833) 256-1665 o (202) 690-7442,

correo electronico:
program.intake@usda.gov.

Esta institucién ofrece igualdad de oportunidades.
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