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Per- & polyfluoroalkyl 
substances (PFAS)

• PFAS is the collective name for a large 
group (>12,000) of fluorinated 
compounds.

• Used in aerosol propellants; solvents; 
pesticides; antifoaming agents; surface 
treatments for textiles, leather, masonry, 
and paper and board; leveling agents in 
paints, coatings, and waxes; plastics; 
lubricants and greases; and fire-fighting 
foams.



Forever Chemicals

• The bond between carbon and fluorine is incredibly strong, making PFAS a 
group highly stable, persistent substances.

• PFAS move relatively quickly through the environment, making their 
contamination hard to contain. PFAS has been detected worldwide in air, 
water, wastewater, and soil.

• 45% of the nation’s tap water is estimated to have one or more types of 
PFAS (USGS)

• Numerous studies link some PFAS chemicals to cancers, high cholesterol, 
thyroid disease, liver damage, asthma, allergies, reduced vaccine response 
in children, decreased fertility, newborn deaths, low birth weight, birth 
defects, and delayed development (Harvard T.H. Chan School of Public 
Health).
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Health Effects

•Reproductive effects 

•Developmental effects or 
delays in children

•Increased risk of some 
cancers, including 
prostate, kidney, and 
testicular cancers.

•Reduced ability of the 
body’s immune system

•Interference with the 
body’s natural hormones.

•Increased cholesterol 
levels and/or risk of 
obesity.

epa.gov

(ATSDR). 2021.



Health Impacts

• Health costs linked to exposure to just a few PFAS 
are 52–84 billion Euros, and environmental 
remediation are 17 billion Euros (Goldenman et al. 
2019).

• The bloodstream levels of PFOS and PFOA remain 
detectable among Americans (CDC, 2017).



Research Trends
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Challenges

Widespread Presence of PFAS

Health and Environmental Risks

Persistence in the Environment

Regrettable substitution- substitution of well-studied toxic chemicals with less-studied ones.

Inconsistent Standards: The standards are diverse, and this class of chemicals has no consistent regulatory structure. 

Partial Regulation: Most PFAS substances remain unregulated.



Innovative Policy Approaches

Zero Discharge 
Policies

• Implementing strict 
regulations on 
industrial discharge.

• Encouraging zero-
waste initiatives.

PFAS-Free Product 
Mandates

• Bans or restrictions 
on the use of PFAS in 
consumer products.

• Incentivizing the 
development of 
PFAS-free 
alternatives.

Advanced Water 
Treatment 

Technologies

• Investing in research 
for effective PFAS 
removal techniques.

• Implementing 
advanced filtration 
systems in water 
treatment plants.



Emerging Technologies

Yadav et al. 2022



Regulatory
Ban all PFAS in food contact materials  (Maine and Washington) 

Ban from paper and paperboard food packaging (Denmark)

Bans in firefighting foam (South Australia and Washington State)

Regulate use in carpets and rugs (California)

PFAS – Total limit (European Union) 

Essentiality Concept: limit the uses of hazardous chemicals to only those considered 
“essential” while fostering the development of safer alternatives.

Regrettable substitution- substitution of well-studies toxic chemicals with less-studied 
ones;  Managing PFAS as a class is needed to avoid chemicals.

(Kwiatkowski et al., 2020)



Markets

(Kwiatkowski et al., 2020; Ng et al. 2021)

Customer demand: Increasing demand for products with less harmful 
substances drives some companies to phase out PFAS.

Corporate responsibility and value can play a role in changing supplies.

Class: Prioritizing research and development funding for treatment and 
disposal/destruction methods for the entire class of PFAS

Reporting: Retailers and product manufacturers need to know and publish 
where PFAS are present in their supply chains to foster greater transparency 
and confidence in the composition and safety of end products.

Systematic Inventory of PFAS Industries at all scales.

Advanced detection and monitoring



Selected Policies

• Carpet collection, manufacturer 
notification of ingredients in child 
products, package reduction, restrict 
PCP with PFA

• Source reduction, disclosure to water 
consumers, and restricted sales.

• Technical and Financial assistance to 
drinking water systems

• Management plan, prohibit the sale of 
products

• Monitoring requirement

www.saferstates.org



Challenges and 
Considerations

1.  Cost and Feasibility

1. Balancing economic impacts with public health priorities.

2. Identifying funding sources for mitigation efforts.

2.  Regulatory Harmonization

1. Aligning policies across different jurisdictions.

2. Addressing challenges in enforcement and compliance.

3.  Scientific Uncertainties

1. Research gaps in understanding PFAS toxicity and exposure 
pathways.

2. Incorporating evolving scientific knowledge into policy 
decisions.



Conclusions

PFAS are widespread with impacts on health and the 
environment

Persistence and multimedia properties make it complex to 
address

Policies at source, transfer, and fate can help in addressing 
PFAS

Emerging technologies at source, transfer, and fate show 
promise

Challenges include cost feasibility in mitigation and 
scientific uncertainties 

There is a need for regulatory harmonization 



EPA Roadmap

Compound Proposed MCLG
Proposed 
MCL (enforceable 
levels)

PFOA Zero

4.0 parts per 
trillion (also 
expressed as 
ng/L)

PFOS Zero 4.0 ppt

PFNA

1.0 (unitless)
Hazard Index

1.0 (unitless)
Hazard Index

PFHxS

PFBS

HFPO-DA 
(commonly 
referred to as 
GenX Chemicals)

Proposed PFAS National Primary Drinking Water 
Regulation (EPA)
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