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Introductions & Background
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Kyla Bennett (left) and Tracy Stewart (right) at used turf piles in Franklin, MA. 
Boston Globe, October 9, 2019
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Why are there PFAS in my turfgrass?

Graham Peaslee & Heather Whitehead
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• We have screened dozens of different new and 
used turfgrass samples for total fluorine….



PIGE Analysis of Fluorine

Spectroscopic technique
Rapid (<180 seconds)
Non-destructive
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PIGE Analysis: Artificial turf

Heather Whitehead, 20225



Why are there PFAS in my turfgrass?

Graham Peaslee & Heather Whitehead
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• We have screened dozens of different new and 
used turfgrass samples for total fluorine….

• Where does this fluorine come from?



Polymer Processing Aids
• Improve production efficiency by reducing 

common issues such as melt fracture, & die 
build-up 

3M TM Dynamar TM Polymer Processing Additives Product Comparison Guide. 2016. Heather Whitehead, 20227



Vinylidene Fluoride & Hexafluoropropylene
 

• 100% VDF is PVDF
• > 65% VDF is PVDF Copolymer
• > 35% HFP is Fluoroelastomer (FKM)*

– Chemical resistant O-rings, seals, tubing (Viton by 
DuPont)

Seiler, D. A et al., Handbook of Industrial Polyethylene Technology 2016, 889-908.

• 50-95 weight % VDF
• 5-50 weight % HFP
• Ideal Fluorine to Carbon ratio is 1:2

Special Cases

Heather Whitehead, 20228



• PPA is immiscible with the polymer and has a higher 
affinity for the metal surface, creating a slip surface

• Used at 20-2000 ppm in masterbatch depending on 
the application, type and concentration requires 
optimization

3M TM Dynamar TM Polymer Processing Additives Product Comparison Guide. 2016. Heather Whitehead, 20229



PPA Applications & Producers
• Food packaging 
• Produce, grocery, and 

department store bags
• Liquids packaging 

Artificial Turf
3M FX-5911: Copolymer of VDF, HFP, & TFP
3M FX-9613: Copolymer of VDF & HFP + additives

• 3M: Dynamar, Dyneon
• DuPont: Viton, Viton Free 

Flow
• Arkema: Kynar
• Daikin: Dai-El

Seiler, D. A et al., Handbook of Industrial Polyethylene Technology 2016, 889-908.
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Consultants Confirm

“...there is [sic] PFAS used in the extrusion of the fibers. That’s true. There 
is. It’s a polymeric compound called PVDF.”
David Teter, at the meeting of the Standing Building Committee, Sharon, MA on January 21, 
2020.

(https://sharontv.com/programs/government-meeting/) 

“The PFAS in Synthetic Turf is not a contaminant. It is a slip agent that is 
intentionally added to the molten hydrocarbons in order to make the plastic 
grass blades free of defects.” 
Laura Green, at the meeting of the Board of Health, Oak Bluffs, MA on November 9, 2021.

(https://oakbluffs.zoom.us/rec/share/VNVkEYuze0E-gzoYmUi8umSRsOmAE-dUt1t92wo9s9Tzdf4UVW5jW
5Dfw9hQMVc2.ZL_TP0WGKGlPLwcu)
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Manufacturer Documents
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Pause for a little bit of detail…
Talkin’ nerdy

Detection Limits vs Reporting Limits and Regulatory triggers

Constraints of Commercial Laboratory Requirements and 
Academic/Research Laboratory Flexibility with respect to protocol, 
sample prep, and matrix effects.

Limited data. 
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Field Component Test Results
Sharon, MA

https://drive.google.com/drive/folders/1ZgqrqLKBRLMJr-PdG8GF7R0p26qUnvBO 

So Hypothetically… If

PFHxS 4.7

PFHpA 4.7

PFOA 1.8

PFOS 4.7

PFNA 4.7

PFDA 4.7

PFAS6 Total 25.3 ng/L

14
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Field Component Test Results
Martha’s Vineyard, MA
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https://www.mvcommission.org/sites/default/files/docs/2
021-02-26%20%28TurfAnalysisReport_FINAL%29.pdf
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https://www.mvcommission.org/sites/default/files/docs/2021-02-26%20%28TurfAnalysisReport_FINAL%29.pdf
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Real World Data
Portsmouth, NH

http://www4.des.state.nh.us/IISProxy/IISProxy
.dll?ContentId=4963375 
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Real World Data
Franklin, MA

https://www.peer.org/wp-content/uploads/2019/10/10_1
0_19_Franklin_Wetland_Complaint-1.pdf
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https://www.peer.org/wp-content/uploads/2019/10/10_10_19_Franklin_Wetland_Complaint-1.pdf
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Real World Data
Woodbridge, CT

https://woodbridgetownnews.com/neighbors-file-appeal-to-stop-ar
tificial-turf-field/ 
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Why are there PFAS in my turfgrass?

Graham Peaslee & Heather Whitehead
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• We have screened dozens of different new and used 
turfgrass samples for total fluorine…

• Where does this fluorine come from?
• Likely that some fraction of PPAs sticks to or 

interlocutes in the plastic used in synthetic turf…
• We measure some short-chain PFCAs in run-off but 

there are a lot of polymer and polymer degradation 
products we do not measure by LC-MS/MS…



Unanswered Questions

Which PFAS are coming off the synthetic field system components? How 
much? How fast? By what mechanism(s)? 

Eventual fate & transport? Bioavailability and toxicity?

How to safely recycle?  How to phase out?

How to remediate?

Who is responsible?

NEWMOA Conference                                   April 6, 202220



Acknowledgements

Heather Whitehead, Jeff Gearhart, Tracy Stewart, Kyla Bennett, Rebekah 
Thomson, Diana Carpinone, Ayesha Khan, Ted Jankowski, Chandra Prasad, 
Susan Desmarais, Meegan Lancaster

NH DES

MassDEP

TURI

ITRC

NEWMOA Conference                                   April 6, 202221



Questions?
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