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What are the 
contamination  
pathways?
Missing on this 
graph:
• Pesticide 

application (eg.
active substance 
Diflufenican)

• Pharma/vet. (eg.
flea treatment 
Fipronil)

• F-gas refrigerant 
(eg. HFOs 
breaking down 
into PFAS)

Source graphic: Michigan EGLE



What PFAS contamination in water means for 
human exposure? 
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…and food 
sources

• PFAS can easily move from sources of discharge to 
drinking water due to their high mobility in water

• It is estimated that between 2-17 % of PFAS accumulation 
in humans in Europe is due to intake from drinking water 
(EurEau, 2022)

• If PFAS levels in water continue to rise, this trend will only 
keep increasing

• PFAS cannot be easily removed from drinking water
• Even when partial removal is possible, it leaves the water 

industry with PFAS-contaminated waste to dispose of
• Currently, a portion of this residual waste (sewage sludge 

or biosolids) is spread on land
• The use of contaminated water/biosolids/compost in 

agriculture leads to the contamination of crops and 
livestock, ultimately exposing humans (eg. Semerád et al. 2020)



Some examples:
• Marine mammals: PFAS exposure has been linked to 

impacts on immune, blood, liver and kidney function in 
bottlenose dolphins, immune function in sea otters and has 
even been linked to neurological impacts in polar bears (Fair 
& Houde, 2018)

• Marine birds: Higher levels of PFAS are correlated with 
disruption of the thyroid hormone and poorer body 
conditions (eg. Sebastiano et al., 2021)

• Fish: PFAS have been shown to disrupt reproduction, 
thyroid activity, metabolism and development (Lee et al. 2020)

• Bee colonies: Exposure to PFOS has been shown to 
increase mortality and affect colony activity, with PFOS 
bioaccumulating in bee tissues (Sonter et al., 2021)

What do we know about the impacts of PFAS 
pollution on wildlife?
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What happens once PFAS are in the environment? How quickly do levels decline? 
Persistence, bioaccumulation and mobility

• All PFAS are highly persistent or degrade into highly persistent PFAS
• With continuous emission à PFAS accumulate in the environment à levels increase à exposure increase à risk 

increase
• Some PFAS are bioaccumulative and accumulate through the food chain
• Some PFAS have low bioaccumulation potential but are highly mobile in water à these PFAS accumulate in the 

water cycle
• Some PFAS can be significantly enriched on sea spray aerosols, transported in the atmosphere and deposited 

back à continual global cycling of PFAS in the hydrosphere (Sha et al., 2022)

• Models show that for highly persistent and mobile PFAS à global PFAS contamination could take hundreds of 
years to reverse after cessation of emissions (EA, 2022)
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à This means that exposure of wildlife and human populations to highly persistent and mobile PFAS 
can occur for decades/centuries following cessation of emission even if not bioaccumulative



Environmental impacts of PFAS contamination in water
08/11/2022 – Dr. J. Schneider

“It is not possible to completely avoid low-
level PFAS exposure so humans will have to 
live with long-term low-level exposure for the 
foreseeable future. 
We will have to live with the uncertainty of 
whether effects are occurring or not. 
This is a terrible situation to be in and we 
must learn an important lesson from this.”
Quote from Ian T. Cousins et al. extracted from the FAQ published 
alongside ‘Outside the Safe Operating Space of a New Planetary 
Boundary for Per- and Polyfluoroalkyl Substances (PFAS)’, 2022.

The PFAS pollution burden

• Basic environmental resources (drinking water sources, surface 
waters, and soils) are irreversibly contaminated with PFAS 

• All new emissions will add to the existing PFAS pollution burden


