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Source:  Adams, Scott; Dilbert.com; 8/16/19

A perfection of means, and confusion of aims, 
seems to be our main problem.

Source:  Albert Einstein



Perfluorinated chemicals carbon atoms are totally 
fluorinated like perfluorooctanoate (PFOA) and 

perfluorooctane sulfonate (PFOS).
Polyfluorinated chemicals have at least one carbon 

chain atom that is not totally fluorinated.

PFAS, PFOA, 
PFOS

PER- AND POLYFLUOROALKYL SUBSTANCES

PFAS



Why PFAS?

Unique physical and chemical properties

Oil and water repellency

Temperature resistance

Friction reduction



How PFAS?

Mobile

Persistent

Bioaccumulative

Not know to degrade in environment



Where PFAS?

Coatings for textiles, 
paper products, 

cookware
AFFF

Applied in aerospace, 
photographic imaging, 

semiconductor, 
automotive, construction 

electronics, aviation



Where Is PFAS in the 
Environment?
Groundwater

Drinking Water

Wastewater (industrial and municipal)

Soil

Air?

People

Your couch, carpet, clothes, shoes, cooking items, 
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PFAS Introduction
• Group of man-made chemicals
• Used in:

• Water and stain repellents
• Nonstick coatings 
• Polishes, waxes, and paints
• Cleaning products
• Firefighting foams (AFFF)

• Known to cause harmful health effects
• C-F is a very strong bond
• F has the highest electronegativity on periodic chart

Source(s): www.michaelbest.com

http://www.michaelbest.com/


PFAS Classifications
• Main Classes:

• Acids (PFAAs)
• Precursors
• Others

• Many Sub-classes
• Carboxylic acids
• Sulfonic acids
• Fluorotelomers

• Thousands of individual 
compounds

Source(s): Wang et al., 2017, ES&T, 51:2508-2518; Barzen-Hanson et al., 2017, ES&T.



• Brief History
• Began manufacturing in early 1940s, sold for decades

• Placed in unlined landfills and into rivers
• Failed to properly alert public of dangers
• Multiple lawsuits against companies that produced PFAS

• PFOA Stewardship Program (2006)
• 8 companies agree to reduce PFOA emissions by 95% by 2010
• All 8 companies report they met the goals
• Only applied to PFOA, companies now using different PFAS

History and Production

Source(s): www.epa.gov/pfas/basic-information-pfas; https://www.epa.gov/assessing-and-
managing-chemicals-under-tsca/pfoa-stewardship-program-baseline-year-summary-report

http://www.epa.gov/pfas/basic-information-pfas
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/pfoa-stewardship-program-baseline-year-summary-report
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PFAS Regulation Is Wild, 
Wild West
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EPA Council on PFAS

• Charged to develop the PFAS Strategic Roadmap
• “Whole-of-EPA” approach
• Plan to make serious progress during first term of Biden-Harris
• Comprised of senior technical and policy leaders from EPA program 

offices and Regions

April 2021

Source:  PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA

https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024#webinar
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October 18, 2021
EPA Strategic Roadmap:  EPA’s 

Commitments to Action 2021-2024

The Agency’s Approach
• Consider the Lifecycle of PFAS
• Get Upstream of the Problem
• Hold Polluters Accountable
• Ensure Science-Based Decision Making
• Prioritize Protection of Disadvantaged 

Communities



17Source:  PFAS Strategic Roadmap: EPA’s Commitments to Action 2021—2024

https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf
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EPA Key 
Actions 

Required 
by

Office of 
Chemical 

Safety and 
Pollution 

Prevention

Office of 
Water

Office of 
Land and 

Emergency 
Management

Office of Air 
and 

Radiation

Office of 
Research 

and 
Development

Cross-
Program



19Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA

https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024


This document describes EPA’s Strategy for 
identifying candidate PFAS for which EPA 
plans to require companies to perform 
testing using its TSCA section 4 authority. The 
information derived from testing will be used 
by the Agency to evaluate of toxicity and risks 
associated with this large class of chemicals, 
and could further inform the Agency’s future 
research, monitoring, and regulatory efforts.

EPA issued first toxicology test order in 
June 2022 under Section 4 of TSCA

Source:  National PFAS Testing Strategy | US EPA

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/national-pfas-testing-strategy
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The five sets of structural filters identified a 
starting list of 6,504 PFAS used in the 
development of the Strategy.

EPA used a computer program to sort into 9 
categories
• PFAS derivatives
• Perfluoroalkyl acids (PFAAs)
• Perfluoro PFAA precursors
• Non-PFAA perfluoroalkyls
• Perfluoroalkane sulfonamide (FASA)-based 

PFAA precursors
• Fluorotelomer-based PFAA precursors
• Silicon PFAS
• Side-chain Fluorinated Aromatic PFAS
• Other Aliphatic PFAS

Think Toxicity 
Testing by 

manufacturers.

Source:  National PFAS Testing Strategy (epa.gov)

https://www.epa.gov/system/files/documents/2021-10/pfas-natl-test-strategy.pdf


22Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA

https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024


23Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA

https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024


Source: 2021-27858.pdf (govinfo.gov)

UCMR 5 
Rulemaking

https://www.govinfo.gov/content/pkg/FR-2021-12-27/pdf/2021-27858.pdf


EPA published human 
health toxicity assessment 
for GenX Chemicals which 
are hexafluoropropylene 
oxide (HFPO) dimer acid 
and its ammonium salt

Source: Human Health Toxicity Assessments for GenX Chemicals | US EPA

https://www.epa.gov/chemical-research/human-health-toxicity-assessments-genx-chemicals


Source:  2022-13158.pdf (govinfo.gov) and Drinking Water Health Advisories for PFOA and PFOS | US EPA

https://www.govinfo.gov/content/pkg/FR-2022-06-21/pdf/2022-13158.pdf
https://www.epa.gov/sdwa/drinking-water-health-advisories-pfoa-and-pfos


Source:  Kasey Kathan  PFAS Presentation 8-24-22 at ASTWMO Joint Hazardous  Waste Management 



28Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA

https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024


Source:  www.epa.gov/newsreleases/epa-proposes-designating-certain-pfas-chemicals-hazardous-substances-un

http://www.epa.gov/newsreleases/epa-proposes-designating-certain-pfas-chemicals-hazardous-substances-under-superfund


Source:  EPA Responds to New Mexico Governor and Acts to Address PFAS Under Hazardous Waste Law | US EPA

https://www.epa.gov/newsreleases/epa-responds-new-mexico-governor-and-acts-address-pfas-under-hazardous-waste-law


31Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA

https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024


32Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA

https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024
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National 
Defense 
Authorization 
Act
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In 
Summary



PFAS Compounds
CAS Number Common Name Abbreviation

To
xi

c 
Re

le
as

e 
In

ve
nt

or
y 

(T
RI

) 
PF

AS
 C

om
po

un
ds

 
20

21

U
CM

R-
5

M
et

ho
d 

53
3 

(d
rin

ki
ng

 w
at

er
)

M
et

ho
d 

53
7.

1 
(d

rin
ki

ng
 w

at
er

; 
v2

)

EP
A 

Cl
ea

nu
p 

G
ui

de
s-

RM
Ls

/R
SL

s

N
at

io
na

l P
FA

S 
Te

st
in

g 
St

ra
te

gy
 

Li
st

 O
ct

. 2
02

1

Hu
m

an
 H

ea
lth

 
To

xi
ci

ty
 V

al
ue

s 
Ap

ril
 2

1

He
al

th
 A

dv
is

or
y 

Ju
ne

 2
2

Pr
op

os
ed

 
De

si
gn

at
io

n 
Ha

z 
Su

bs
ta

nc
e 

Au
gu

st
 

25
, 2

02
2

To
ta

l

1763-23-1 Perfluorooctane sulfonic acid PFOS 1 1 1 1 1 1 1 7
335-67-1 Perfluorooctanoic acid PFOA 1 1 1 1 1 1 1 7
13252-13-6 Hexafluoropropylene oxide dimer acid HFPO and GenX 1 1 1 1 1 1 6
355-46-4 Perfluorohexanesulfonic acid 1 1 1 1 1 1 6
375-73-5 Perfluorobutane sulfonic acid PFBS 1 1 1 1 1 1 6
375-95-1 Perfluorononanoic acid 1 1 1 1 1 5
307-55-1 Perfluorododecanoic acid 1 1 1 1 4
335-76-2 Perfluorodecanoic acid 1 1 1 1 4
29420-49-3 Potassium perfluorobutane sulfonate PFBS related salt 1 1 1 3
376-06-7 Perfluorotetradecanoic acid 1 1 1 3

62037-80-3
Hexafluoropropylene oxide dimer acid 
ammonium salt

HFPO ammonia salt or 
GenX 1 1 1 3

2058-94-8 Perfluoroundecanoic acid PFUnA 1 1 1 3
307-24-4 Perfluorohexanoic acid PFHxA 1 1 1 3
375-85-9 Perfluoroheptanoic acid PFHpA 1 1 1 3

756426-58-1 9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic 
acid 9CI-PF3ONS 1 1 1 3

763051-92-9 11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic 
acid 11C1-PF3OUdS 1 1 1 3

919005-14-4 4,8-Dioxa-3H-perfluorononanoic acid ADONA 1 1 1 3
2795-39-3 Potassium perfluorooctane 1 1 2
307-35-7 Perfluorooctylsulfonyl fluoride 1 1 2
45187-15-3 Perfluorobutanesulfonate 1 1 2
113507-82-7 Perfluoro (2-ethoxyethane) sulfonic acid PFEESA 1 1 2
151772-58-6 Nonafluoro-3, 6-dioxaheptanoic acid NFDHA 1 1 2
2355-31-9 N-methyl perfluorooctanesulfonamidoacetic acidNMeFOSAA 1 1 2
2706-90-3 Perfluoropentanoic acid PFPeA 1 1 2
2706-91-4 Perfluoropentanesulfonic acid PFPeS 1 1 2
27619-97-2 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 6:2FTS 1 1 2
2991-50-6 N-ethyl perfluorooctanesulfonamidoacetic acid NEtFOSAA 1 1 2
375-22-4 Perfluorobutanoic acid PFBA 1 1 2
375-92-8 Perfluoroheptanesulfonic acid PFHpS 1 1 2
377-73-1 Perfluoro-3-methoxypropanoic acid PFMPA 1 1 2
39108-34-4 1H,1H, 2H, 2H-Perfluorodecane sulfonic acid 8:2FTS 1 1 2
72629-94-8 Perfluorotridecanoic acid PFTrDA 1 1 2
757124-72-4 1H,1H, 2H, 2H-Perfluorohexane sulfonic acid 4:2FTS 1 1 2
863090-89-5 Perfluoro-4-methoxybutanoic acid PFMBA 1 1 2
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In Summary

Number of PFAS Compounds 
Out of Over 6,000

Number of “Hits” Out of 
Possible 9

2 7

3 6

1 5

2 4

9 3

17 2

193 1
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And Now 
States….



Source: Safer States :: PFAS

https://www.saferstates.com/toxic-chemicals/pfas/


Source: Safer States :: PFAS

https://www.saferstates.com/toxic-chemicals/pfas/


Source: Safer States :: PFAS

https://www.saferstates.com/toxic-chemicals/pfas/


Source: Safer States :: PFAS

https://www.saferstates.com/toxic-chemicals/pfas/
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What Do You 
Think?
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