
In Sum

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

• There are no mystery ingredients in pesticide products.
• Harmful PFAS are not allowed in pesticides.
• 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 
from maybe medicine).



“PFAS” definitions differ OECD & EPA (TSCA) are the two prevalent 
definitions.

EPA: ~12,000 compounds
OECD: ~15,000 to 25 million compounds

(In the old days, Buck et al. 2011 defined PFAS as a group of about 
300-400 compounds.)

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When PFOA and PFOS were withdrawn from the US market 20 years ago…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



All of these are different types of PFAS

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



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.



Pesticide Risk Assessment



Every 
Pesticide 
is 
Evaluated

Isocycloseram Ecological Risk Assessment Testing
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Cyhalothrin    

• Solubility 0.004 mg/L (Low)

• Kow 6.8 (High)

• VP 1.00x10-9 (Low)

• Soil halflife 57 days (Moderate)

• BCF 1,950 (Threshold)

• Mammal LD50 140 mg/kg (Moderate)

• Mammal Chronic 2.5 mg/kg-bw/d (Moderate)

• Fish LD50 0.00046 mg/L (High) 

• Not Likely To Be Carcinogenic To Humans.

https://sitem.herts.ac.uk/aeru/ppdb/en/Reports/194.htm

Cypermethrin 

• Solubility 0.009 mg/L (Low)

• Kow 5.5 (High)

• VP 6.78x10-3 (Low)

• Soil halflife 22.1 days (Non-persistent)

• BCF 331 (Threshold)

• Mammal LD50 287 mg/kg (Moderate)

• Mammal Chronic 0.5 mg/kg-bw/d (Moderate)

• Fish LD50 0.0015 mg/L (High)  

• Group C Possible Human Carcinogen.

https://sitem.herts.ac.uk/aeru/ppdb/en/Reports/197.htm
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Inerts



EPA’s Inert Finder Webpage

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



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



Example inert

1,1,1,2-Tetrafluoroethane

This chemical is on List 4, 
meaning it is allowed in 

organic agriculture.



No surprise ingredients



FIFRA prohibits PFAS contamination

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 
ensures consumer protections for pesticide products and mandates 
that the products contain exactly what was approved when they 
were registered with EPA, no more and no less. The entire product 
ingredient list is reviewed by EPA prior to allowing a pesticide 
product on the market.



FIFRA prohibits PFAS contamination

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) ensures 
consumer protections for pesticide products and mandates that the products 
contain exactly what was approved when they were registered with EPA, no more 
and no less. The entire product ingredient list is reviewed by EPA prior to allowing 
a pesticide product on the market.



FIFRA prohibits PFAS contamination

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) ensures 
consumer protections for pesticide products and mandates that the products 
contain exactly what was approved when they were registered with EPA, no more 
and no less. The entire product ingredient list is reviewed by EPA prior to allowing 
a pesticide product on the market.

https://www.epa.gov/pesticides/pfas-packaging



FIFRA prohibits PFAS contamination

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) ensures 
consumer protections for pesticide products and mandates that the products 
contain exactly what was approved when they were registered with EPA, no more 
and no less. The entire product ingredient list is reviewed by EPA prior to allowing 
a pesticide product on the market.



Breakdown



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, 
some pesticides ~30%.

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

Example levels of concern in drinking water:
PFOS  4 ppt (VT)
HFPO-DA 10 ppt (VT)
TFA  2,200-10,000 ppt (European Countries)



Fluorinated Containers



Container fluorination
HDPE, LDPE, and PP plastics

Container fluorination



Fluorination has several roles

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

We have been 
fluorinating 

plastics since the 
1990s.



• 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

Fluorinated container caused PFAS contamination

• PFOA contamination in the ppb concentration range



How many containers are fluorinated?

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



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

https://www.epa.gov/system/files/documents/2024-05/5-28-24-epa-response-to-peer_4-22-24.pdf
https://www.epa.gov/system/files/documents/2024-05/5-28-24-epa-response-to-peer_4-22-24.pdf


Relative Mass Contribution

ANR allows up to these concentrations to be land applied with 
applications rates of tons per acre per year:

In contrast: Anvil10+10 used at maximum label rate of 
0.6 oz/acre/year and contaminated at the concentration of 0.2 ppb 
total PFAS.

https://dec.vermont.gov/sites/dec/files/documents/VTDEC.Final_.PFASResiduals.InterimStrategy.2024April.pdf



Sources of PFAS
Sector and function Amount [t]

Percent Contribution to 
Total Loading

Paint and coating manufacturing – adhesive and sealant chemicals 0.001 0.00002

Industrial gas manufacturing – air conditioners/refrigerations 138 2.7

Computer and electronic product manufacturing – solvents for cleaning and degreasing 1.03 0.02

Electrical equipment, appliance, and component manufacturing – functional fluids 2180 42.4

Fabricated metal product manufacturing – solvents for cleaning and degreasing 0.11 0.002

All other chemical product and preparation manufacturing – fire-fighting foam agents 190 3.7

Machinery manufacturing – functional fluids 2180 42.4

Miscellaneous manufacturing – solvents for cleaning and degreasing 0.1 0.002

Oil and gas drilling – surface active agents 0.022 0.0004

Paint and coating manufacturing – adhesives and sealant chemicals 0.31 0.006

Paint and coating manufacturing – finishing agents 0.005 0.0001

Paper manufacturing – finishing agents 0.005 0.0001

Pesticide, fertilizer, and other agricultural chemical manufacturing – surface active agents 0.07 0.001

Miscellaneous manufacturing – plating agents and surface treating chemicals 1.96 0.04

Printing ink manufacturing – processing aids, not otherwise listed 0.001 0.00002

All other basic inorganic chemical manufacturing – refrigerants (heat transfer fluids) 450 8.8

Rubber product manufacturing – rubber compounding 0.13 0.003

Soap, cleaning compound, and toilet preparation manufacturing – surface active agents 0.12 0.002

Textile, apparel and leather manufacturing – finishing agents 0.16 0.003
Total

5142.024 100

DOI: 10.1039/D0EM00291G
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