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What do you say when your customer asks, 
“You aren’t spraying PFAS are you?”





All of these are different types of PFAS

https://www.atsdr.cdc.gov/ToxProfiles/tp200-c2.pdf


https://www.atsdr.cdc.gov/ToxProfiles/tp200-c2.pdf


• PFOS (green) down dramatically
• PFOA (blue) in the U.S. general 

population is 2.08 micrograms 
per liter (µg/L) of blood
•  -about ½ lost every 3 years from 

your body

Phase out PFOA & PFOS



“Old Fashioned PFAS”

These are the chemicals 
that with known health 

effects



Sources of PFAS in agriculture*

*PFAS is not only an ag problem but that is what we hear in the discussions around PFAS pesticides 



PFOS MCL 
4 ppt

Rainwater chart shows PFOS in rain across the globe and compares it to the new EPA MCL.

https://pubs.acs.org/doi/10.1021/acs.est.2c02765?fig=fig1&ref=pdf

Sources of Farm PFAS Inputs: Rainwater
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Background: 
Sewage Sludge Use
and Disposal Trends

More than half of all 
waste is spread on land



Draft Risk Estimates: Pasture Farm Scenario
• Annual applications of 10 DMT/ha 

(median rate) for 40 years containing 1 
ppb PFOA or PFOS. No tilling.

• Farm family lives on site for 10 years.
• In some scenarios, there may be risks 

associated with drinking water, 
consuming fish, pasture-raised beef, 
chicken, eggs, or milk

• Milk: cancer risks can exceed 1 x 10-3; HQ up 
to 34 for children, 18 for adults

• Drinking water, fish, beef, and eggs: cancer 
risk can exceed 1 x 10-4 ; fish HQ up to 45 for

(Bold indicates highest risk pathways) children and 39 for adults

Office of Water
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VT “background 
soil” = 1-3 ppb
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VT “background 
soil” = 1-3 ppb

10 dry metric tonnes per 
hectare annually containing 
1 ppb PFOA or PFOS



Maine farm
“Our goal is still non-detect and it’s frustrating when you think you 
have a plan that works and conditions change. Brendan fed the 
same ratio of feed from the same fields the year before, but we’d 
had a dryer year, so now we wonder if the soil moisture at the time 
of hay harvest has something to do with the amount of PFAS 
compounds in the feed.”
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9 months of pumping 
and dumping 



Maine farm
“But the pigs that had been pastured on soil with levels of about 
9 ppb PFOS had detectable levels in the meat, so we stopped 
pasturing pigs on soils with PFAS compounds. All of the 
contaminated meat from these pigs was sent to the landfill.”



Contamination as PFAS source



Contaminants from unknown sources



Contaminants from unknown sources



Contaminants from unknown sources



Contaminants from unknown sources



And yet, contamination remains a concern
In general, in 2026 we should expect PFAS contamination to occur 

• Only a couple established test methods for PFAS in pesticides 
covers a few of the types of products that exist.



Fluorinated plastic containers as source of PFAS



Container fluorination
HDPE, LDPE, and PP plastics

Container fluorination



Fluorination has several roles

Fluorination fills gaps in 
plastic.
• Keeps oxygen out
• Keeps smells in



• YouTube video on 
fluorination

We have been 
fluorinating 

plastics since the 
1990s.



From what we’ve heard, 
thicker plastic also 

solves the problems 
fluorination fixes.



Container caused contamination

Container fluorination
HDPE, LDPE, and PP plastics



• This has been documented to occur.
• The contamination produces several different 

long-chain PFAS (associated with human 
health issues); including PFOA

• Anvil 10+10 story of mosquito spraying in 
Massachusetts

Container caused contamination

• PFOA contamination in the ppb concentration range



EPA research shows purified methanol 
(representing oily type pesticides) can 
become contaminated with PFAS from 
being stored in fluorinated HDPE 
containers.

• Longer time ---> ~higher levels of PFAS

• Oily solution ---> higher levels of PFAS 
 

MEMORANDUM SUBJECT: Results of EPA’s Analytical Chemistry Branch Laboratory Study of PFAS Leaching from Fluorinated HDPE Containers. ACB Project B21-02; FROM: Thuy Nguyen, Chief 
Analytical Chemistry Branch Biological and Economic Analysis Division; August 12, 2022 ; available at https://www.epa.gov/pesticides/pfas-packaging

[Product] = 0.2 ppb after storage in fluorinated HDPE container;
ND when never stored in fluorinated HDPE container

Mosquito 
product from 

Mass

EPA’s Fluorination Testing

Yes fluorination = Yes PFAS

No fluorination = No PFAS

Day 1 to Week 20



How many containers are fluorinated?

• 20% to 30% ag plastic
• “All products”
• “It’s expensive”



• Until recently PFAS were purposefully added to containers

• This is different, fluorination is just fluorine

• We know that many other items in our lives are also in fluorinated 
containers. Some of the containers that we know about are 
laundry, floor cleaning, and motor oil.

This isn’t a pesticide container issue, per se



And then there is the container disposal issue



And then there is the container disposal issue

https://www.wbur.org/hereandnow/2019/04/25/baltimore-waste-incinerator-garbage



The Lasee et al. 2022 paper is not a credible source 
for establishing contamination in pesticide products

Promotion of this work by PEER, EWG, CBD, etc. stopped after 
EPA published details from emails and meetings between Lasee 
& EPA where the author states he’d sent split samples to two 
other labs and they were also not able to detect PFAS.

“Dr. Lasee noted that those two laboratories, like EPA, did not find any PFOS. He also 
informed EPA that he had contacted the JHML (Journal of  Hazardous Materials Letters) 
where the paper was published to retract his publication and he was waiting for a 
response from the Journal.” p7 https://www.epa.gov/system/files/documents/2024-
05/5-28-24-epa-response-to-peer_4-22-24.pdf
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Active Ingredients (a.i.s) as PFAS



You should know that there is a newer 
expanded definition of PFAS that now 

includes many chemicals already in use.

(and I apologize if you really hate chemistry)



When PFOA and PFOS were withdrawn from the US market 20 years ago…

…they were simply replaced with similar chemicals

…which also have 
health effects

The intention of the 1FFC definition is to avoid 
additional “regrettable substitutions”.

Regrettable substitutions



Differing definitions

OECD

MN & ME

EPA’s
OPP



1FFC PFAS

C

F

F
F

Rest of the 
molecule

Good example of 
a fully fluorinated 

carbon
OECD 
MN 
ME 
EPA OPP ☐



1FFC PFAS

C
F

F

Rest of the 
molecule

Rest of the 
molecule



1FFC PFAS definition pulls in several 
medicines and pesticide active ingredients

Prozac 
(Anti-depressant)

Elexacaftor
(Cystic fibrosis) Pexidartinib

(Tumors)



ProcellaCOR –florpyrauxifen-benzyl

In Minnesota 
florpyrauxifen-benzyl 

is a PFAS

But… Minnesota and 
Maine have the same 

PFAS definition 
verbatim

In Maine 
florpyrauxifen-benzyl 

is NOT a PFAS



DEFINITIONS: This is a panda.



Definitions
T H I S  I S  A  PA N DA  W H A L E .



Structurally similar, 
however, each is quite 

unique.

T H E S E  A R E  T R A S H  PA N D A S .



Old fashioned PFAS



1FFC PFAS definition pulled in several 
medicines and 56 pesticide active ingredients
-All pesticides now classified as PFAS have been tested for health effects prior to 
registration. The safety profile of these compounds has not changed.

Dithiopyr
Bromethalin Bifenthrin

Fipronil



Examples of PFAS-pesticides in Maine
Acifluorfen-sodium Ethalfluralin Flutolanil Norflurazon Pyrasulfotole Tralopyril

Benfluralin Fipronil Fluvalinate Novaluron Pyridalyl Trifloxystrobin

Bicyclopyrone Fluazifop-P-butyl Fomesafen Noviflumuron Pyrifluquinazon Triflumizole

Bifenthrin Fludioxonil Fomesafen-sodium Oxathiapiprolin Pyroxasulfone Trifluralin

Broflanilide Fluensulfone γ-Cyhalothrin Oxyfluorfen Saflufenacil Triflusulfuron-methyl

Bromethalin Flufenacet Hexaflumuron Penoxsulam Tefluthrin λ-Cyhalothrin

Chlorfenapyr Fluopicolide Hydramethylnon Penthiopyrad Tembotrione

Cyflufenamid Fluopyram Indoxacarb Picoxystrobin Tetraconazole

Cyflumetofen Fluridone Lactofen Prodiamine Tetraniliprole

Dithiopyr Flurprimidol Mefentrifluconazole Prosulfuron Tiafenacil

Minnesota has 93 a.i.s. compared to Maine’s 56.



Inerts as PFAS



“Plus, nobody knows what is in the inerts”

1,1,1,2-Tetrafluoroethane



Can I pass a drug test 
after drinking a Coke? 

I’ve heard they still use 
coca leaves.



EPA’s Inert Finder Webpage

https://www.epa.gov/pesticide-registration/inert-ingredients-overview-and-guidance



“Plus, nobody knows what is in the inerts”

1,1,1,2-Tetrafluoroethane

Fun fact: It’s on List 4, 
meaning it is allowed in 

organic agriculture.



MN went through the EPA 
Inert Finder database and 
found these inerts:

https://www.mda.state.mn.us/environment-
sustainability/pfas-pesticide-active-inert-ingredients



EPA’s view of PFAS a.i.s

https://www.epa.gov/ingredients-used-pesticide-products/pesticides-containing-single-fluorinated-carbon



Pesticide breakdown products as PFAS



Pesticide breakdown products as PFAS

Sidenote: in the PFAS space there is a term called a “precursor”



Breakdown products as PFAS

Sidenote: in the PFAS space there is a term called a “precursor”

Image: https://pfas-1.itrcweb.org/2-2-chemistry-terminology-and-acronyms/



‘Forever chemicals’, what happens when they 
break down? 



When they do break down where does the 
PFAS-part go?

Bifenthrin

Trifluoroacetic acid 
(TFA)



• There is registration data on 
breakdown

• Sometimes TFA is formed 
but not 100% of the time

When they do break down where does the 
PFAS-part go?



PFAS & Pesticides
Everyone’s favorite topics together!



Things I wish people knew

• There are no mystery ingredients in pesticide products.
• Harmful PFAS are not allowed in pesticides.
• Other countries’ PFAS-pesticide stories (past/current) 

does not change anything here in the US.
• What was true 10+ years ago is not true now.

• We are much further along in understanding PFAS in 
pesticides than in any other chemical product (aside 
maybe medicine).

• 1FFC definition is helping guide the conversation but 
we need to remember that each chemical has it’s own 
unique risk and all 7+ million PFAS are not the same.



Proposed bill in Vermont



Thank you!
Pam Bryer 

pam.bryer@vermont.gov | Division of Plant Industry
Vermont Agency of Agriculture, Food, & Markets


	The Forever Topic, �PFAS and Pesticides
	What do you say when your customer asks, “You aren’t spraying PFAS are you?”
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Phase out PFOA & PFOS
	Slide Number 7
	Sources of PFAS in agriculture*
	Sources of Farm PFAS Inputs: Rainwater
	Slide Number 10
	Background: Sewage Sludge Use and Disposal Trends
	Draft Risk Estimates: Pasture Farm Scenario
	Draft Risk Estimates: Pasture Farm Scenario
	Maine farm
	Maine farm
	Contamination as PFAS source
	Contaminants from unknown sources
	Contaminants from unknown sources
	Contaminants from unknown sources
	Contaminants from unknown sources
	And yet, contamination remains a concern
	Fluorinated plastic containers as source of PFAS
	Container fluorination
	Fluorination has several roles
	Slide Number 25
	Slide Number 26
	Container caused contamination
	Container caused contamination
	EPA’s Fluorination Testing
	How many containers are fluorinated?
	Slide Number 31
	And then there is the container disposal issue
	And then there is the container disposal issue
	The Lasee et al. 2022 paper is not a credible source for establishing contamination in pesticide products
	The Lasee et al. 2022 paper is not a credible source for establishing contamination in pesticide products
	Active Ingredients (a.i.s) as PFAS
	You should know that there is a newer expanded definition of PFAS that now includes many chemicals already in use.
	When PFOA and PFOS were withdrawn from the US market 20 years ago…��…they were simply replaced with similar chemicals
	Differing definitions
	1FFC PFAS
	1FFC PFAS
	1FFC PFAS definition pulls in several medicines and pesticide active ingredients��
	ProcellaCOR –florpyrauxifen-benzyl
	Slide Number 44
	Definitions
	Structurally similar, however, each is quite unique.
	Slide Number 47
	1FFC PFAS definition pulled in several medicines and 56 pesticide active ingredients
	Examples of PFAS-pesticides in Maine
	Inerts as PFAS
	“Plus, nobody knows what is in the inerts”
	Slide Number 52
	EPA’s Inert Finder Webpage
	“Plus, nobody knows what is in the inerts”
	Slide Number 55
	EPA’s view of PFAS a.i.s
	Pesticide breakdown products as PFAS
	Pesticide breakdown products as PFAS
	Breakdown products as PFAS
	Slide Number 60
	When they do break down where does the PFAS-part go?
	When they do break down where does the PFAS-part go?
	PFAS & Pesticides
	Things I wish people knew
	Proposed bill in Vermont
	Thank you!

