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Discussion Topics
 Introduction to PFAS;
 properties of these chemicals;
 International actions;
 PFAS in UK environment;
 PFAS timeline;
 Where PFAS are used;

Introduction to Polyfluoroalkyl and Perfluoroalkyl Substances (PFAS)
 Polyfluoroalkyl and perfluoroalkyl substances (PFAS)
are a broad group of more than 4,000 synthetic
fluorinated organic chemicals and are extremely
persistent;
 PFAS are used in a wide variety of consumer products
and industrial applications because of their unique
chemical and physical properties;
 Increasing awareness of the widespread presence of
PFAS in environmental media (including people) has
heightened concerns about their potential risks to
human health and the environment.

PFAS physical - chemical properties
 Most of the characterised PFAAs are persistent, bioaccumulative and toxic which are
three properties that are a particular cause for concern;
 Stable, recalcitrant – Carbon-Fluorine bond is strong;
 The long chain PFAS is hydrophobic (tending not to dissolve in, mix with water) and
oleophobic (lacking affinity for oils);
 The short chain PFAS are much more water soluble therefore highly mobile, but less
bioaccumulative in humans and biota;

(Ref: ITRC)
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Replacements for PFOS and PFOA
Concern regarding the persistence, bioaccumulation, and possible ecological and
human health effects has led manufacturers to develop PFOA and PFOS replacement.
 Short chain homologues of the long-chain PFAAs;
 Fluorotelomers based compounds: for example 6:2 FTSA used widely as
replacement chemicals for PFOS, for example as repellent and surfactant and in
AFFF;
 Additional new PFAS replacement as GenX chemicals and ADONA used in the
manufacture of PTFE (Teflon), as well as other types of PFAS;
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PFAS – Timeline and Key Milestones Pre 2000s
1940s: PFOS and PFOA initial production; PFBS, PFHxS present as
impurities in PFOS; PFBA, PFPeA, PFHxA, PFHpA present as
impurities in PFOA;
1970s: PFNA initial production; F-53B production in China; Initial
production of fluorotelomers (6:2 FTSA and 5:3 FTCA are
transformation of fluorotelomers and degrade into C6 and less);
Widely used from the 1950s in many different applications, with
PFOS and PFOA the predominant components of the formulations.
PFAS not specifically regulated at that time…
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PFAS – Timeline and Key Milestones after 2000s

2000: 3M voluntarily ceased production of PFOS due to toxicity concerns;
2001: Initial talks on the Stockholm Convention to reduce or eliminate the production
of POPs; producers moving away from PFOS and PFOA;
2003: More use of PFBS and PFHxS as replacement for PFOS. PFHxS used in textiles
and carpets;
2004: UK becomes the first European country to propose a national ban on PFOS
2006: Introduction of REACH regulations;
2009: Annex B of the Stockholm Convention to include PFOS;
2015: PFOA added to Stockholm convention and production ceased;
2019: PFBS identified as SVHC under REACH; PFOS still allowed in limited
applications (chrome plating); PFBA proposed for restriction under REACH;
2020: New Drinking Water Directive to introduce additional PFAS to be included in
the drinking water monitoring.
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PFAS - International interest
 In USA –2016 New York Times Magazine article "The Lawyer
Who Became DuPont's Worst Nightmare" by Nathaniel Rich.
https://www.nytimes.com/2016/01/10/magazine/thelawyer-who-became-duponts-worst-nightmare.html and
‘The Devil We Know’ BBC4 documentary.
 Biden plans PFAS rules, hazardous designation
https://joebiden.com/environmental-justice-plan/#
 Australia –Erin Brockovich has welcomed a class action
settlement over potentially hazardous chemicals used in
firefighting foam at three Australian defence bases.
https://www.theguardian.com/australianews/2020/feb/27/pfas-class-action-settled-over-toxicfirefighting-foam-at-three-australian-defence-bases
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PFAS – in UK
 Various studies have been completed in UK showing the presence of PFAS in the
environment
− Emerging contaminants in groundwater. BGS (2018);
− Micro-organic contaminants in groundwater in England: summary results from the
Environment Agency LC-MS and GC-MS screening data. BGS (2018)
− Worldwide Distribution of Novel Perfluoroether Carboxylic and Sulfonic Acids in Surface
Water. Yitao Pan (2018).
− Perfluorooctane sulfonate (PFOS) and related substances: sources, pathways and
environmental data. Environment Agency (2019);

 Jacobs supported the Environment Agency with a review of PFAS usage and water
quality monitoring data across the country to develop a risk-based screening
methodology to prioritise further investigation;
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PFAS – in UK environment
Sites monitored between 2016 and 2017

(Ref: EA 2019)
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Where are PFAS used?
Industries using PFAS substances:

Source: CREW, Scoping study for addressing risks to private water supplies from the presence of per- and polyfluoroalkyl substances (PFAS)
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PFAS Applications 1
 AFFF – Aqueous Film Forming Foams
−
−
−
−
−
−
−

Class B Foams designed to extinguish flammable and combustible liquids and gases
PFAS gives a low surface tension and hence ability to spread and blanket
Water based – supplied as concentrate and mixed within appliances
AFFF formulations have undergone continuous development since the 1970s
Move away from PFOS and PFOA to fluorotelomers and short chain PFAS
Fluorine Free AFFFs are now available but some argue not so effective
Currently a Class Action against Australia Department of Defence over PFAS from AFFF

General scheme of AFFF release and potential
pathways
(https://pfas-1.itrcweb.org/3-firefighting-foams/)
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PFAS Applications 2
 Coatings and Treatments
− Properties make them good for non-stick,
stain resistance and waterproofing
− Millions of uses from frying pans to carpets
to ski-wax to aviation bearings
− Enter the environment both during
production and from consumer products

 Specialist Applications
− E.g Chrome plating – mist suppressant (to
reduce exposure to hexavalent chromium)
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Fate and transport and Source-Pathway-Receptor Model

Environmental Fate and Transport for Per- and Polyfluoroalkyl Substances (ITRC, April 2020)
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Takeaway messages
 PFAS is wide spread in the environment;
 PFAS have been used in many manufacturing process;
 Little information/evidence on type of PFAS used; long-chain or short-chain?
substitutes?
 The prior regulatory focus has been mainly on PFOS and PFOA but an expanding
range of PFAS should be considered;
 Fluorotelomers and replacement substances, with less information available on
their presence in the environment;
 Substitute short chain PFAS chemistries may or may not be less hazardous than the
long-chain predecessors, although publicly available information on most
replacement chemicals is limited.
 Updates on the European Drinking Water Directive introduce more PFAS compound
in the water monitoring.
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Important
The material in this presentation has been prepared by Jacobs®.
©2020 Jacobs Engineering Group Inc. All rights reserved. This presentation is protected by U.S. and International
copyright laws. Reproduction and redistribution without written permission is prohibited. Jacobs, the Jacobs
logo, and all other Jacobs trademarks are the property of Jacobs Engineering Group Inc.
Jacobs is a trademark of Jacobs Engineering Group Inc.
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Thank you!
Francesca.Giacomello@jacobs.com

