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Bowden Laboratory at UF
My laboratory focuses on the “Life Cycle” 
of legacy and emerging chemicals

>60 PFAS 
publications to date
plus >25 ongoing 
PFAS projects
(>140 pubs overall)

Community engagement Community awareness

Education and trainingService and collaboration



Per- and Polyfluoroalkyl Substances (PFAS) History

https://www.kimley-horn.com/what-is-pfas/

PFOA PFOS
>15,000 species

https://www.kimley-horn.com/what-is-pfas/


Common PFAS Uses

PFOS

“forever chemicals”

Bandaids

Toilet paper

Watch bands



via The National Wildlife Federation

The PFAS Cycle

https://www.nwf.org/Educational-Resources/Reports/2019/09-09-19-PFAS-Great-Lakes?_gl=1*17erz13*_ga*NzQxMDMyNjI2LjE2OTA4NTQxNTc.*_ga_RLRJ1GMJC2*MTY5MDg1NDE1Ni4xLjEuMTY5MDg1NDE3NC40Mi4wLjA.


Our PFAS Work



PFAS Health Concerns

PFAS are:
 Not readily metabolized
 Bioaccumulate in plasma
 Elimination half-life > years
 Cross placental
 Found in breast milk

…endocrine disruptors, metabolism disruptors, obesogens….
….NHANES…98% of US population has PFAS…..

https://www.rsc.org/policy-evidence-campaigns/environmental-sustainability/sustainability-reports-surveys-and-campaigns/cleaning-up-uk-drinking-water/



US EPA PFAS Initiatives

2009 2016 2021 2022 2023

Provisional Health Advisory
Developed to assess potential risk 
from exposure to these chemicals 

through drinking water
Matrix: Drinking Water

Drinking Water Guidance
Non-enforceable guidance 
adopted by several states
Matrix: Drinking Water

PFOA: 70 ng/L
PFOS: 70 ng/L

PFAS Strategic Roadmap
Agency-wide plan to address 
PFAS concerns through 2024

Interim Health Advisory 
Levels

Identify levels to protect humans 
from adverse health effects 

resulting from PFAS exposure
Matrix: Drinking Water

PFOA: 0.004 ng/L
PFOS: 0.02 ng/L
PFBS: 2,000 ng/L
Gen-X: 10 ng/L

Regional Screening Levels
PFAS concentrations developed for Superfund 

site remediation
Matrices: Tapwater, Residential and 

Industrial Soil
PFprA, PFBA, PFHxA, PFOA, PFNA, PFUnDA, PFDoDA, 

PFTetDA, PFODA, PFBS, PFHxS, PFOS, Gen-X

Proposed Maximum 
Contaminant Level
Enforceable National 

Primary Drinking Water 
Regulation. Proposed 

goal of zero.
Matrix: Drinking 

Water
PFOA: 4 ng/L
PFOS: 4 ng/L

PFNA, PFHxS, Gen-X: 10 ng/L

2024 Proposed 
MCL Enacted

Under current political climate, 
“wait and see”  



Our Analytical Workflows for PFAS

Graduate student Brian Martinez and undergraduate Allison Oldnettle performing 
solid-phase extraction for PFAS

GC-MS/MS of 
Volatile PFAS

Cationic 
Zwitterionic
Ultra-shorts

Total Fluorine



PFAS Measurement: Traditional Workflow

Thermo Scientific™ TSQ Quantis™
triple quadrupole mass spectrometer

Perfluorooctanoic acid (PFOA)

Fragmentation profile for PFOA

Quant 
Confirm 

Targeted methods are “hypothesis testing”
- Validated by standards (EPA methods)
- Quantitative via isotope dilution
- Capable of being routine/robust
- Detection down to low ppt



Remember >15,000 PFAS

Calculation #1 = Fluorine with Targeted Assay

Calculation #2 = Total Fluorine

PFAS Measurement: New 
Strategies (Total Fluorine)



PFAS Measurement: 
New Strategies (NTA)

Targeted TF

- = Estimate of how many 
other PFAS are present 
and are currently 
undetected/monitored

Nontargeted Analysis methods are 
“hypothesis generating”

Total TF



https://toxics.usgs.gov/investigations/cec/transport_fate.html
USGS PFAS Website

Monitoring the PFAS Cycle

https://toxics.usgs.gov/investigations/cec/transport_fate.html
https://www.usgs.gov/programs/environmental-health-program/science/pfas-transport-exposure-and-effects


PFAS Surveillance in Water

Interactive Map: PFAS Contamination Crisis: New Data Show 2,854 Sites in 50 States (ewg.org)

https://www.ewg.org/interactive-maps/pfas_contamination/map/


“Crowdsourcing” – PFAS Distribution in Florida Surface Water

>2,323 sites 
sampled across 
state from July 
2020 to early 2022

> 130 
undergraduate 
students, > 75 
engaged citizen 
scientists and 
organizations 

Water is important resource in Florida 
but there is a scarcity of PFAS data

Provide PFAS baselines for prospective 
monitoring and potential hotspots

Get Florida educated on PFAS and create 
sampling network

Started with campus funding during 
pandemic in 2020



PFAS Distribution in Surface Water

https://www.bowdenlaboratory.com/

 92 PFAS monitored 

 33 unique PFAS detected

 ΣPFAS max was 3048 ppt

 ΣPFAS mean was 29 ppt

ACS EST Water 2024, 4, 10, 4343–4355

https://www.bowdenlaboratory.com/


PFAS Prediction Maps for Florida Surface Water



PFAS Sources in Florida Surface Water?



PFAS Sources in Florida Surface Water: Spills

All spill locations (n = 10,959)

https://prodenv.dep.state.fl.us/DepPNP/reports/viewIncidentDetails?page=1

Reporting 2017-2022
7,395 Spills
1.4 billion gallons

https://prodenv.dep.state.fl.us/DepPNP/reports/viewIncidentDetails?page=1


20

PFAS Sources in Florida Surface Water: Spills?



PFAS Sources in Florida Water: Raw Sewage

6 million gallons!

All spills

Raw sewage spills



Results – PFOA and PFOS Mass Loading

22



Data Dissemination www.bowdenlaboratory.com
https://www.bowdenlaboratory.com/florida-surface-water.html

http://www.bowdenlaboratory.com/
https://www.bowdenlaboratory.com/florida-surface-water.html





PFAS: Other Projects Tracking PFAS 
with large episodic 
weather events

Environmental Research. 2022 May 15;208:112635.

Chemosphere. 2022 Aug 1;301:134478.

PFAS 
Sourcing

Figure 5. Sampling locations at a suspected site with model trajectory. 
Orange=high PFAS, blue=low PFAS

Using modeling to 
determine sampling sites



PFAS in Florida Springs



Foam in Fresh and Salt Waters

The range of ΣPFAS in 
foam was between 30x to 
1000x higher in comparison 
to adjacent surface water

Highest ΣPFAS was 100 
ppb, with most ranging from 
5 ppb to 50 ppb in foam

Over 140 US sites 
had coastal or 
riverbank foam 
collected (along 
with corresponding 
surface water)

in preparation…






“Crowdsourcing” – PFAS in Florida Drinking Water

As public awareness increases in FL, so 
does interest to test Florida drinking water

Started late 2022, sampled  >450 taps in 
state of Florida with sampling network 

At least one in every county (n=67), from 
city water, well, and bottled water sources

Sci Total Environ. 2024, 926:171932



What’s next?

Model site – Tampa Bay (heat map of PFAS)

Fish consumption advisories (PFAS)
Retrospective PFAS analysis with cores

Body burden via blood measurement

Targeted PFAS
TF + NTA
And new illicit drug and 
pharmaceutical method






Marine wildlife 
studies in Florida



Thank you

Questions?
john.bowden@ufl.edu

mailto:john.bowden@ufl.edu
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