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Chemists@® precursors — plants\them down
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Worms vs plants.
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The usual suspects: PFHXS, PFHpS, PFOS,

PFHpA, PFOA, PENA, PFDA, PFUNDA, Me/EtFOSAA
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Foodweb effects in Arctic Ocean: PFOS

* Foodweb matters. Atmospheric precursors, too.

log BAF (L/kg lipid)

| .

log BAF (L/kg lipid)
- o

10
— I — 4 i ,\ -
- Ii BDE-183 g ¥ - {ﬁ BDE-183 - s — -
& - —
; £ i e
- - = - - [y,
3 S % g8 — = = 4 *.k‘"
¥ 4 _— — v
R =0.92; SE = 0.35; slope = 1.1; R =0.93; SE = 0.36; slope = 1.2; - ut
Hems  Itercept=007; p < 0.001 Hem,  Intercept=-0.69; p < 0.001 -
4 6 10 ! ] 4 6 8 10
hIKO\\‘ l"IKOT\' IS P F - - ——— —
— ) -~ “PFCA
c . .~ PFOS - 5
Very bioaccumulative -t — — .
PFDos| 3 ’ PFDoA ~
PEUNDA  § % PFUNDA § T
. g, w3
I E 1 PEDA ioaccumul; hve|
PFHxA FHYS PFOA I g PFHxA PTHYS pros T | | | |
34 ii — 3 3 i L | | I I
. - : e 2000 2010 2000 2010
s 6 7 8 4 8 10 12
og Koy mber of rinated carbol

(Khairy et al., 2019) (Routti et al., 2017)



% PFAS > DL 1n seabird chicks and Faroese
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The known unknowns are getting us
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Fig. 3. Temporal trends of extractable organofluorine (EOF) and uniden-

tified organofluorine concentrations (ng F mL™

') in German plasma. (Blue

dot indicates the mean value of EOF, dotted line indicates the 95%
confidence interval of the trend and green line indicates the trend generated
using locally weighted regression smoother (LOESS): red dot indicates the
mean value of unidentified organofluorine; open red dots indicates no

unidentified organofluorine.)

Miinster ng FmL™" Halle ng FmL™"
1982 18.0
1983 24.0
1984 19.0
1985 21.0
1986 39.3
1987 149 |
1988 25.9
1989 425
1990 . 325 |
1991 33.6
1992 23.3
1993 29.3
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1995 23.4 24.8
1996 24.1 23.8
1997 30.8 15.9
1998 1214 12.3
1999 28.1 14.8
2000 27.0 17.3
2001 215 28.0
2002 15.1 23.5
2003 14.0 20.1
2004 23.4 10.6
2005 14.5 13.0
2006 19.1 16.7
2007 15.8 9.42
2008 226 1.0
2009 19.7 10.9
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Fig. 4. Composition and concentrations (ng F mL™") of extractable organofluorine (EOF) in German blood plasma samples (perfluor-
ooctane sulfonate, PFOS; perfluoroalkyl sulfonate, PFSA; perfluorinated carboxylates, PFCAs; perfluorinated phosphinates, PFPiAs).

(Yeung and Mabury, 2016)




Some thoughts on grouping

Ideally - Grouping based on persistence
* The common feature of all PFASs are multiple CF2 units
* Typically this renders them, or their reaction products, very persistent

In Europe focus on

* PBT chemicals (or vP, vB), and

* recently PMT chemicals (difficult to remove).

 Combination of PBT or PMT suggests persistence is really key feature.



What can be achieved in 1-2 or 5-10 years?

Take a lesson from Montreal Protocol

* Phase out non-essential PFASs use which directly contributes to
human and ecological exposure

* FCMs, cosmetics, stain-repellency, AFFFs

* If needed replace perfluorinated with polyfluorinated compounds
* Tackle fluoropolymers last

e Simple grouping needed, otherwise industry will substitute in-kind
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