
#SerdpEstcp2019

Graham F. Peaslee 

University of Notre Dame

PFAS in Florida 
Why It Matters…

28 May 2028



• Fluorinated organic compounds were developed 

commercially around WWII

• All are man-made

•  A confusing array of names:  

 Organofluorine chemicals, 

 Perfluorinated  Compounds (PFCs), 

 Per- and Polyfluoroalkyl Substances (PFAS)

       

PFAS 101: 

Per- & Polyfluorinated Alkyl Substances

PFOA

“The Forever Chemicals”



• Amazing surfactant properties !

• Used on textiles, carpets, paper, paints, cosmetics, 

coatings… Used as lubricants, flame retardants,                                        

solvents for polymers, fire-fighting foams…

   More than 200 commercial uses (Glüge, et al. 2020)

PFAS 101: 

Per- & Polyfluorinated Alkyl Substances



What make PFAS so good?

https://www.researchgate.net/post/What-is-actually-meant-by-surface-area-per-molecule

PFOA



The carbon-fluorine bond 

is very hard to break…

So what is the problem?

PFOA

These compounds have environmental lifetimes 

100’s of years or more!  

Many have no known biotic or abiotic 

degradation pathways….

          ENVIRONMENTAL  PERSISTENCE



PFAS do not degrade…

Pass through Waste-Water 

Treatment Plant…

Environmental Persistence

Oliaei, Fardin, et al.  Envr. Sci. Poll. Res. 20 (2013) 1977-1992.



PFAS: Contamination

1.     Environmental Working Group, map of PFAS contamination:  https://www.ewg.org/interactive-maps/pfas_contamination/map/
2. US Environmental Protection Agency ECHO website: https://awsedap.epa.gov/public/extensions/PFAS_Tools/PFAS_Tools.html
3. LeMonde European PFAS website:  https://www.lemonde.fr/en/les-decodeurs/article/2023/02/23/forever-pollution-explore-the-map-of-

europe-s-pfas-contamination_6016905_8.html
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Polar bears: ~ 88ppb PFOA & PFOS   

Humans (North America):  ~ 5 ppb PFOA & PFOS

Bioaccumulation & Biomagnification



PFAS & Human Health Publications

Source: Web of Science

• Liver malfunction

• Thyroid disease

• Hormonal changes

• Hypertension

• Low birth weight

• Cancer

• Immune system 
reduction    



PFAS & Human Health Publications

• Liver malfunction

• Thyroid disease

• Hypertension

• Preeclampsia

• Kidney Cancer

• Testicular Cancer

    http://www.c8sciencepanel.org/index.html

                            In 2012, PFOA linked to

69,000 blood samples – Little Hocking, OH

http://www.c8sciencepanel.org/index.html


PFAS & Human Health Publications

• Liver malfunction

• Thyroid disease

• Hypertension

• Pre-eclampsia

• Kidney Cancer

• Testicular Cancer

• Immune system 
reduction    

https://jamanetwork.com/journals/jama/fullarticle/1104903

                In 2012, PFAS linked to

JAMA

    http://www.c8sciencepanel.org/index.html

http://www.c8sciencepanel.org/index.html


PFAS & Human Health Publications

https://www.nature.com/articles/s41370-024-00742-2

                In 2025, PFAS linked to:
• Thyroid cancer,

• Oral cavity cancers,

• Soft tissue cancers

• Urinary cancers,

• Brain cancers,

• Leukemia, 

• Soft tissue cancers.

“PFAS in drinking water is estimated to contribute to 4626 incident cancer 
cases per year based on UCMR3 data and 6864 based on UCMR5.”



PFAS Exposure

• Most PFAS exposure 

comes from a lifetime of 

drinking water…

• Second most exposure 

comes from what we eat…

• Inhalation and dermal 

sorption are non-zero…



PFAS Exposure

• Former EPA Office of Water director:

“PFAS is the most expensive contamination the US has ever faced”

 

That covers the background material quickly – 

Let’s look at Florida…



usgs.gov/ha/ha730/ch_g/G-Biscayne.html = The Biscayne Aquifer, 
a shallow, largely uncontained aquifer in southern Florida.





PFOA
PFOS



What Can We Do? 

Test the water.  Find out for ourselves what we are drinking.

 

Our approach:  novel screening method & local volunteers



PIGE Analysis of Fluorine

Particle – Induced Gamma-ray Emission

proton
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St. Andre Facility at Notre Dame

Ion source & Accelerator Target wheel & HPGe detector
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What can we do with a rapid screening method?



PIGE Analysis of Fluorine

Particle – Induced Gamma-ray Emission

proton
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19F

𝛾-ray detection

Ion source & Accelerator Target wheel & HPGe detector
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If there is no Fluorine…there are no PFAS!



100 locations chosen by volunteers

Split between Broward & Palm Beach Counties

All public access:

Libraries, Parks…



EPA Testing of PFAS: Water Utilities: UCMR-5

41110 PFAS reported online in Florida 

(2023-2024)

1900 PFAS results >MDL

$2.25M analysis costs – borne by utilities

$0.10M analysis costs for >MDL  !!!

Subset in Broward & Palm Beach Counties:



CEI Results

Table 1: CEI Sampling Data: Graphical representation of the samples collected across Broward and Palm Beach Counties with their corresponding TF (blue) and AOF (orange) values. 

Lots of data collected and analyzed quickly -



CEI Results



EPA Test Results  - UCMR5  2023-2024



Preliminary Conclusions

Low cost and rapid screening test for PFAS aligns well with 

Published water data.

Need to measure volume of sample more accurately

Most of Broward, Palm Beach County relatively low 

compared with known hotspots, e.g.  Pensacola,  

Tallahassee, Space Coast, Miami-Dade,  Tampa/St Pete



What Can I Do? 

What can we do when facing a global persistent pollutant?

 

It can be measured everywhere (even rainwater, Mt. Everest)

There are more than 1600 products that use PFAS (from patent 
search) and ~6 companies worldwide make all the PFAS.



What Can I Do? 

What can we do when facing a global persistent pollutant?

 

It can be measured everywhere (even rainwater, Mt. Everest)

There are more than 1600 products that use PFAS (from patent 
search) and ~6 companies worldwide make all the PFAS.

My approach:  Learn, educate, regulate where possible, but 
know that market forces from educated consumers can also 
drive future use…



What are other States Doing?

https://www.saferstates.org/priorities/pfas/



What are other States Doing?

https://www.saferstates.org/bill-tracker/?

NB:  PFAS are neither a red nor blue problem…



What Is Florida Doing?



What Is Florida Doing?



Where can I learn more? 

There are some good sites on the internet:

History of PFAS in the US:  ITRC website  (google)
https://pfas-1.itrcweb.org/wp-content/uploads/2020/10/history_and_use_508_2020Aug_Final.pdf

Open-Source review articles (google scholar)
e.g. Trends in the Regulation of Per- and Polyfluoroalkyl Substances (PFAS): A Scoping Review

https://www.mdpi.com/1660-4601/18/20/10900

Other States with large PFAS problems  (MI, NC, NJ, CA)
e.g. Michigan PFAS Action Response Team (MPART)

https://www.michigan.gov/pfasresponse 
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/pfas.html
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https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/pfas.html
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Back up Slides



In Winter 2019 – 2020, Wisconsin Fire Chiefs  Assn, responding to 

Madison AFFF incident, declared an operational cease-and-desist on 

AFFF use. Together with DNR, conducted a survey of how much 

AFFF concentrate was in FD’s in Wisconsin?  

Answer: Over 125,000 gallons, scattered over 750 departments!

Note: This volume of concentrate (3%) would contaminate the volume of 

Lake Erie above the drinking water MCL if it were released!!!

2019 Senate Bill 717 – authorized a buy-back and discard campaign 

across Wisconsin – Pass unanimously – but was only $200,000.  About 
$2M was needed.

Wisconsin Example Related to Drinking Water

Solution:  These are forever chemicals…take 10 years…



There are more than 15,000 PFAS…

All are Persistent; Some are Bioaccumulative; Most exhibit Toxicity



PFAS Regulations on Drinking water

US EPA – Health Advisory Limits:
2009 – PFOA = 400 ng/L  PFOS = 200 ng/L

2016 – PFOA = 70 ng/L    PFOS = 70 ng/L

2022 – PFOA = 4 ng/L      PFOS = 20 ng/L  
         – GenX = 10 ng/L    PFBS = 2000  ng/L

US EPA – Maximum Contaminant Limits*:
2024 – PFOA = 4 ng/L      PFOS = 4 ng/L  
         – GenX = 10 ng/L    PFHxS = 10 ng/L  PFBS = 2000  ng/L
 – PFNA = 10 ng/L



April 2022

98% of PFAS in 

drinking water 

is C2 & C3 PFAS

Not currently 

measured by 

LC-MS/MS !!

Or Ultrashort PFAS !!!



Take Home Message:
There are a lot of PFAS out there that are not being measured:

    C2, C3 (Ultrashort PFAS)

    “Precursors” /  unknown PFAS

    Volatile PFAS

    Polymeric PFAS

  Agrochemical PFAS

  Pharmaceutical PFAS

Total Organic Fluorine measurements can be used to screen for 
PFAS – but you have to understand what the extra fluorine 
means…true for all total F techniques!

European Total F limit 

proposed on Drinking 

Water in 2026 :  500 ng/L



Design & Build Benchtop Accelerator

41Commercialization of Process

27
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