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Goal of Today’s Presentation

We need your support

- Volunteering

- Funding

- Dissemination

- Community action

Present latest PFAS data

Educate on PFAS concerns

Connect with stakeholders

Answer your questions



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
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Common PFAS Uses

PFOS

“forever chemicals”

Bandaids

Toilet paper

Watch bands

Understanding PFAS | riversideca.gov

https://riversideca.gov/press/understanding-pfas


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/ 
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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”  



“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



via The National Wildlife Federation

The PFAS Cycle (where does drinking water come from?)

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


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



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 
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Foam in Fresh and Salt Waters (and Sea Spray)

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…



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


Our PFAS Work



Marine wildlife 

studies in Florida



Tampa Bay – A Model Site?



Expanding the Landscape of Emerging Chemical 

Threats using Advanced Analytical Methods in 

the Tampa Bay Area

Thomas D. Sinkway

September 10th, 2025

Dr. John Bowden – Primary Mentor



Overview

Project Background

Targeted PFAS

Total Organic Fluorine

Drugs of Abuse/Pharmaceuticals/Antibiotics

Outputs

Future Directions

30



Tampa Bay Model Site

• Tampa Bay Region
• Previously detected high concentrations with many 

unique species of PFAS

• Many potential point sources

• FDEP reported pollution-based spills

• Serves as a proxy for other major cities

• Improve the ability to determine specific sites of pollution 
and path of PFAS in the Tampa Bay

31Potential Point Sources in Tampa Bay Region

Camacho et al., 2023; Pulster et al., 2022; Li et al., 2022; Griffin et al., 2023 

West Coastal Florida County Comparison

†(A). Map of reported FDEP spill locations between 2017-2022. (B). Predictive heat map for ∑PFAS



Project Aims

32

Aim 1:

 

To determine the 
PFAS targeted 

method 
concentrations

Aim 2: 

To determine the 
total organic fluorine 

(TOF) method 
concentrations 

Aim 3: 

To determine the 
drugs of abuse (DoA) 

targeted method 
concentrations



Sampling Map

33
Map of Sampling Locations

515 
Sampling 

Sites

43 
Volunteers

250 mL bottle (PFAS)

500 mL bottle (DoA)

1 gallon bag (TOF)

Example of Sampling Collections



Project Goals

34

Goal: 

High site resolution for better 
identification of point sources and 

vulnerable regions of contamination



Overview

Project Background

Targeted PFAS

Total Organic Fluorine

Drugs of Abuse/Pharmaceuticals/Antibiotics

Outputs

Future Directions
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Targeted PFAS

36

Extraction of Samples

Goal:
To determine the 

concentration of known PFAS 
species in all samples

Compound

Number 

of 

Detections

Frequency 

Detected
Quantified

Frequency 

Quantified

Mean 

(ng/L)

Min 

(ng/L)

Max 

(ng/L)

Median 

(ng/L)

PFOA 2188 94% 1926 83% 5 1 81 3

PFBS 1520 65% 1496 64% 5 0 48 4

PFHxA 1418 61% 1417 61% 6 1 180 4

PFNA 1260 54% 909 39% 2 0 352 1

PFOS 1237 53% 1113 48% 10 0 1135 6

PFHpA 1227 53% 1019 44% 5 1 84 4

PFHxS 1161 50% 400 17% 17 3 365 12

PFDA 756 33% 373 16% 2 0 27 2

∑PFAS NA NA NA NA 29 0 3048 13

Example of Previous Outputs in Surface Water



Overview

Project Background

Targeted PFAS

Total Organic Fluorine

Drugs of Abuse/Pharmaceuticals/Antibiotics

Outputs

Future Directions
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38

Defining Landscape



Total Organic Fluorine

39

nd.edu

Goal:

To pass the sample through the 
filters to capture fluorine 

compounds and establish an 
upper boundary of contamination

Example of Caps Used and Goal of Sample PassingDr. Graham Peaslee
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Project Background

Targeted PFAS

Total Organic Fluorine

Drugs of Abuse/Pharmaceuticals/Antibiotics

Outputs

Future Directions
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Drugs of Abuse Status and Sources

• Previously conducted research for 
National Drug Early Warning System 
(NDEWS)

• Funded by National Institute on Drug 
Abuse (NIDA)

• Providing prompt, reliable, accurate data 
on emerging substance use trends

• Novel surveillance to detect new drug 
trends

• Little known information in Tampa Bay

• Apply similar methodology in the 
Tampa Bay area to survey any potential 
trends or sources of pollution

41

ndews.org

Potential Point Sources in Tampa Bay Region



Targeted Drugs of Abuse & Contaminants

42List of 85 Compounds

Goal:
To determine the 

concentration of known drugs 
of abuse, pharmaceuticals, 

pollutants in all samples

Compounds
Metoprolol Sulfamethoxazole Benzoylecgonine
6-PPD-Q Doxycycline Buprenorphine

Metformin Erythromycin Caffiene
Imidacloprid Cephalexin Carfentanil

Atenolol Trimethoprim Cocaine
Diazepam Azithromycin delta9-THC

Lorazepam Ciprofloxacin delta9-THC-COOH
Nordiazepam Codeine EDDP

Carvediol Gabapentin Etizolam
Haloperidol Zolpidem Etomidate

Trimethoprim Venlafaxine Fentanyl
Glibenclamide Mitragynine Hydrocodone

Atrazine Oseltimivir Isotonitazene
Flecainide Clonazepam Ketamine

Escitalopram 3_4-MDMA Medetomidine
Empagliflozin Methylphenidate Mescaline
Theophylline N,N-Dimethylpentylone Methadone

Warfarin Flualprazolam Methamphetamine
Sitagliptin Oxazepam N,N Dimethyltryptamine

Hydroxybupropion Benzylpiperazine Naloxone
Tapentadol Tramadol Nicotine
Quinidine MDPV Norbuprenorphine
Abacavir PVP Norfentanyl

Acebutolol 4-hydroxymethamphetamine Norketamine
Sotalol 4-hydroxyxylazine Noroxycodone

Mirtazapine 6-acetylmorphine Oxycodone
Minoxidil Alprazolam para-Fluorofentanyl

Carbidopa Amphetamine Xylazine
Heroin

Classes:

• Opioids

• Antibiotics

• Stimulants

• Depressants

• Benzodiazepines

• Emerging Contaminants
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Outputs

2024; Forster et al., 2023

Heat Maps for Potential Point Sources

TOF Comparison

Re-Defining the PFAS 
Landscape in the Tampa Bay 
Region by Utilizing Targeted 
and Total Organic Fluorine 

Methodologies

Exploring Drugs of Abuse 
and Other Emerging 

Chemical Contaminants in 
the Tampa Bay Region

Manuscript 1

Manuscript 2

Bowdenlaboratory.com
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Targeted 
analysis ≈ 40-

100 PFAS

Nontargeted 
analysis

Total Organic Fluorine



Targeted 
analysis ≈ 40-

100 PFAS

Nontargeted 
Analysis

Total Organic Fluorine



Questions

48



Isabella Cioffi

• 2nd year Analytical 
Chemistry PhD student

• Research Goals:
• PFAS in Florida Fish

• Consumption Advisories

• Contact:
• cioffi.is@ufl.edu



Fisheries Economic of the United States 2022

“Florida generated the largest employment impacts in the 

Gulf of Mexico Region with 121,710 full- and part-time 

jobs. Florida also generated the largest sales impacts 

($24.6 billion), value-added impacts ($8.2 billion), and 

income impacts ($4.6 billion).”

-National Marine Fisheries Service. 2024. Fisheries Economics of the 

United States, 2022. U.S. Dept. of Commerce, NOAA Tech. Memo. NMFS-

F/SPO-248B, 28 p.

NOAA Office for Coastal Management Reported:

Florida Population (2015-2019)

Coastal Shoreline Population 16,013,108

Total State Population 21,538,187

American Community Survey Five-Year Estimates. 

https://coast.noaa.gov/digitalcoast/data/acs.html.

Number of Point Source Pollution Locations

Airports (Private, Public, Commercial) 1,270

Facilities with Wastewater Treatment 4,100

Military Installations (Active) 20

Non-Point Source Pollution (acres)

Agricultural Land Use 9,700,000

Services, F. D. of A. and C. Florida Agriculture Overview and Statistics / Agriculture 

Industry / Home - Florida Department of Agriculture & Consumer Services.

OurAirports. Airports. https://ourairports.com/countries/US/FL/.

FLDEP. General Facts and Statistics about Wastewater in Florida. April 20, 2022. 

VeteranPCS. What military bases are in Florida? January 4, 2025. 

https://coast.noaa.gov/digitalcoast/data/acs.html
https://ourairports.com/countries/US/FL/


State Assessments of PFAS in Fish

• Florida

• Suggests to just not eat fish 
from contaminated water

• No state consumptions 
advisories

PFAS General Health Information,Florida Department of Health Bureau of Environmental Public Health 

Map created via MapChart



Florida Fish Literature To Date



• Determine PFAS levels in 

600+ samples (SWFL)

• 16 Invasive Species 

• 8 commonly eaten

• Skin on versus Skin off

• Consumption Advisory

• Determine PFAS levels in 

4000+ samples

• 86 saltwater species

• 14 Coasts/Regions

• Samples from Crowdsourcing

• 45 species with Risk 

Assessment Potential

• 13 species with 

robust data sets for 

assessment

• Collection is still open for:

• Gulf Flounder

• Southern Flounder

• Mahi Mahi



All 86 species listed out
Current List of Species and Quantity

Almaco Jack 18
Black 

Margate
3 Cobia 5

Gray 

Triggerfish
49 Irish mojarra 9 Lookdown 1

Queen 

Triggerfish
1

Sailor's 

Choice
6 Silver Jenny 3

Striped 

mojarra
15

Whitespotted 

Soapfish
1

Amberjack 8
Black 

Mullet
10

Common 

Snook
319 Graysby 14

Jolthead 

Porgy
5

Mahi 

Mahi
2

Rainbow 

Runner
1 Sand Perch 6

Silver 

Perch/Silver 

Croaker

241
Striped 

Mullet
15 Whiting 1

Atlantic 

Croaker
18

Black Sea 

Bass
108

Crevalle 

Jack
38

Greater 

Amberjack
26

King 

mackerel
3

Mangrove 

Snapper

12

4
Red Drum

28

3
Sand Seatrout 11

Slender 

Sharksucker
3 Sword Fish 2 Yellow Jack 1

Atlantic 

Spanish 

Mackerel

4 Bluefish 5
Dog 

Snapper
1

Greater 

barracuda
36 Ladyfish 12

Mutton 

Snapper
17 Red Grouper 29 Sand Tilefish 1

Southern 

Flounder
17

Tomtate 

Grunt
280

Yellow 

stingray
2

Atlantic 

Tripletail
6

Blueline 

Tilefish
1

Florida 

Pompano
29

Gulf 

Flounder
5

Lane 

Snapper
93

Northern 

Red Snapper

45

4

Red Hind 

Grouper
2

Scamp 

Grouper
19

Southern 

Kingfish
9

Vermillion 

Snapper
403

Yellowfin 

mojarra
27

Banded 

Rudderfish
18

Bluestriped 

grunt
23

Gafftopsail 

Catfish
5

Hardhead 

Catfish
5

Largehead 

Hairtail
1 Permit 2 Red Porgy 30 Sheepshead

29

4

Spottail 

Pinfish
3 Wenchman 3

Yellowtail 

Snapper
3

Big Eyed 

Snapper / 

Torro

4 Bonefish 28
Gag 

Grouper
18 Hogfish 10 Lionfish 122 Pigfish 11

Remora 

(family)
19

Short Disk 

Sharksucker
1

Spotted Sea 

Trout
193

Western 

Atlantic 

Seabream

37

Black Drum 51
Checkered 

Puffer
3

Golden 

Tilefish
28

Horse eye 

Jack
3 Little Tunny 16 Pinfish

21

0

Rock Sea 

Bass
11 Silk Snapper 7

Squirrel 

Fish
1 White Grunt 15



Laboratory Workflow



Future Direction
• PFAS in Florida Shellfish 

• Targeting shellfish due to its wide consumption and proximity to sediment

• Currently in the collection phase (2025-early 2027)

• Certain species need sample sets from their east and west coast populations

• Florida Species of Interest:

• Shrimp

• Crab

• Lobster

• Oyster

• Clams



E
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m
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Publications

Invasive Species, Saltwater Fish, Shellfish

Thesis

Online Accessible Data

Readily available upon publication

Data without a Paywall

Risk Assessment

Consumption Advisory

In the future, when more toxicity values are established, 
Florida will be able to conduct a risk assessment 

immediately

Trophic Levels

Insight into PFAS distribution

Novel dataset with applications across multiple fields



Thank you!

• Volunteer Sample Collectors make 
our studies possible!

• If you are interested:
• Sample kits

• Protocols

• Data Sheets

• Free shipping with our FedEx account 

Florida Fish

www.bowdenlaboratory.com

Got Flounder?

Got Mahi?

Scan our QR code!

Questions or comments, please email Dr. Bowden at john.bowden@ufl.edu

mailto:john.bowden@ufl.edu


Thank you
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