
“Forever” Chemicals,
Past and Present —

What You Need to Know
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A short introduction to Per- and 
Polyfluoroalkyl Substances (PFAS)
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PFAS have different chemistries with key similarities
• Thousands of PFAS

• Compounds differentiated by chain 
length and tail(s):
– Chain length groups: C8, C4, etc.

– Tail groups: carboxylic acids, sulfonic 
acids, etc.

• Different chemical and physical 
properties
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PFAS ≠ chlorinated solvents

TCE (trichloroethene)

≠
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Physical and Chemical Properties Affect Behavior 
in Multiple Contexts

Many are resistant to 
chemicals and

high temperature

PFAS are durable and 
slow to degrade
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Unique physical properties lead to unusual fate 
and transport of PFAS

• Fairly soluble in water
• Some are volatile in air
• Often charged (like salt)
• Bind to soils (based on chain 

length and charge)
• Tail degrades, but fluorinated 

chain is recalcitrant

• Like air-water surfaces

7

Source: ITRC



8

Why do we use these chemicals?
• Increasing wettability aids in 

coating applications
• Decreasing wettability 

provides water and oil 
repellence to surfaces
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Applied 
as coating

Incorporated 
into liquid or 
solid formulation

• Surfactant (soap-like) 
characteristics makes films 
and foams
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PFAS use in consumer products is widespread
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Chromium Plating

Textiles

Food packaging

Building materials

PFAS have been used for decades in many industries
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Note: This timeline denotes the more common usage timeframes 
and does not necessarily include the first dates of invention/usage. 
This timeline also does not reflect specific manufacturers.
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Fire Protection

Oil and gas applications

3M ceases 
making PFOS 

and PFOA
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AFFF!
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AFFF in the Houston 
Ship Channel in 2019
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EPA PFAS Master List

“There is no precisely clear definition of what constitutes a 
PFAS substance given the inclusion of partially fluorinated 
substances, polymers, and ill-defined reaction products on 
these various lists.” EPA PFAS Master List

So What Does “PFAS” Actually Mean?
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TSCA
(PFAS = fully fluorinated 

carbon chain)

EPA PFAS Master 
List

(no definition)

Maine LD 1503/
California AB 652

(PFAS = 1 fully fluorinated 
carbon)

# of unique structures 1,364 12,039 ???

PFOS Yes Yes Yes

1,1,2,2-tetrafluoropropane No Yes Yes

Tipranavir No No Yes

Multiple regulatory definitions for PFAS
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An overview of federal and state
legislative and regulatory developments 
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EPA’s goals include:

(1) like H.R. 2467, 
designate PFOA and PFOS 
as “hazardous substances” 
under CERCLA (summer 
of 2023);

(2) establish “national 
primary drinking water 
regulation” for PFOA and 
PFOS (fall of 2023); and

(3) publish final rule 
on monitoring of 29 PFAS 
by public water systems 
(fall of 2021).
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Multiple states are banning or limiting the use of 
fluorinated AFFF
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Overview of litigation developments —
and potential liabilities  
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District of
South Carolina

Plaintiff is “the largest 
groundwater agency in 
the state of California.”
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Resource Conservation and Recovery Act (RCRA),
42 U.S. Code § 6972(a)(1)(B):

[In general], any person may commence a civil action on his
own behalf —

. . .

against any person, . . . including any past or present
generator, past or present transporter, or past or present owner or
operator of a treatment, storage, or disposal facility, who has
contributed or who is contributing to the past or present handling,
storage, treatment, transportation, or disposal of any solid or
hazardous waste which may present an imminent and substantial
endangerment to health or the environment . . . .
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Cautionary notes and recommendations 
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Historical PFAS formulations are not always well 
documented—examples from SDSs 
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“PFAS-free” isn’t always PFAS-free
• Some products marketed as 

“PFAS Free” may actually 
contain fluorinated substances

• Some products marketed as 
“PFOA or PFOS free” contain 
other fluorinated chemistries
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Test your product to be sure
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Don’t forget about “background” concentrations
• Large-scale surveys 

demonstrate a consistent 
presence at concentrations 
that could be considered 
“background”

• Historical use contributed to a 
diffuse, regional baseline level 
in the environment (soil, air 
and water)
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Vermont
PFAS Background Soil Sampling

Zhu et al. 2019. PFAS Background in Vermont Shallow Soils. 
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Be aware of indirect and unknown sources of PFAS
• Raw materials 

• Water used in manufacturing

• Equipment

• Packaging/containers

• Residual contamination in 
manufacturing equipment
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