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Sub-classes of PFASs
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Examples o Number of peer-reviewed
Individual compounds* articles since 2002**

PFBA (n=4) 928
PFPeA (n=s) 698
PFHXA (n=6) 1081
PFHpA (n=7) 2/
PFOA (n=8)

PFNA (n=9)

PFDA (n=10)

PFUNA (n=1m)

PFDOA (n=12)

PFTrA (n=13)

PFTeA (n=14)

PFBS (n=4)

PFHXS (n=6)

PFOS (n=8)

PFDS (n=10)

PFBPA (n=4)

PFHXPA (n=6)

PFOPA (n=8)

PFDPA (n=10)

C4/C4 PFPIA (n,m=4)

C6/C6 PFPIA (n,m=6)

C8/C8 PFPIA (n,m=8)

C6/C8 PFPIA (n=6,m=8)

ADONA (CFS—O—C Fg—O—CHFCF,—COOH)
GenX (C,F,~CF(CFJ—COOH)

EEA (C,F,—0—C,F,—O—CF,—COOH)
F-53B (CI—C4F,,—O—C,F,—SO,H)
MeFBSA (n=4,R=N(CH3)H)

MeFOSA (n=8,R=N(CH)H)

EtFBSA (n=4,R=N(C,H)H)

EtFOSA (n=8,R=N(C, H JH)

MeFBSE (n=4,R= N(CHB)CZH OH)
MeFOSE (n=8,R=N(CH,)C,H,OH)
EtFBSE (n=4,R=N(C H5C2H4OH)
EtFOSE (n=8,R= N(C H’ )C H‘OH
SAMPAP {[CgF,SO,N(C,H,)C,H,0],—PO,H}
100s of others’

4:2 FTOH (n=4,R=0H)

6:2 FTOH (n=6,R=OH)

8:2 FTOH (n=8,R=0H)

10:2 FTOH (n=10,R=0H)

12:2 FTOH (n=12,R=0H)

6:2 diPAP [(CF ,,C,H,0),—PO,H]

8:2 diPAP [(CgF, c H o) —PO,H]
100s of others '

polytetrafluoroethylene (PTFE)
polyvinylidene fluoride (PVDF)
fluorinated ethylene propylene (FEP)
perfluoroalkoxyl polymer (PFA)

perfluoropolyethers (PFPEs)

Slide courtesy of A. Eaton, Eaton Analytical Laboratory via C. Higgins (CSM) and J. Field (OSU).



Why interested in PFCs

®* Global distribution and detection of PFCs

® Perfluoroalkyl acids, including perfluorooctane
sulfonate (PFOS), have been found in human

Serum angc

umbilical blood

* Science Advisory Board to EPA recommends

PFOA be c

assified as a “likely human

carcinogen”
* EPA health advisory for finished drinking water

(2016)
*70 ng/L

* PFOA or PFOS or combined



The World Changed on May 19, 2016

e | Espafiol | SX:FHE | SPX:EEE | TéngViet | 320
"’ EPA US Environmental Protection Agency
Learn the Issues Science & Technology Laws & Regulations About EPA m

Ground Water and Drinking Water ContactUs  Share
You are here: EPA Home » Ground Water and Drinking Water » Drinking Water Health Advisories for PFOA and PFOS

= Drinking Water Health Advisories for PFOA
e and PFOS

Health Advisories Md.uon PFOAand

EPA has established health advisories for PFOA and PFOS based on

Ground Water and Drinking
Water

the agency's assessment of the latest peer-reviewed science to
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non-enforceable and non-regulatory
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Information System Fhey can.take the appr Qprlate actions to pr-otect their resnde PFO A 70 ng /L
e is committed to supporting states and public water systems 2
determine the appropriate steps to reduce exposurg PFO S 70 n g /L

PFOS in drinking water. As science on health effects C
chemicals evolves, EPA will continue to evaluate new evid PFOA + PFOS 70 ng/L

To provide Americans, including the most sensitive popu
lifetime of exposure to PFOA and PFOS from drinking v
levels at 70 parts per trillion.

> What's a health advisory?

.:.:‘.' cu rOfi ns https://www.epa.gov/ground-water-and-drinking-water/drinking-water-health-advisories-pfoa-and-pfos
Eaton Analytical Slide courtesy of C. Higgins (CSM) and J. Field (OSU).



UCMR 3 NCOD - 36 States with Detections of
PFOS and/or PFOA at UCMR3 MRLs

Number of PWS w
PFOS/PFOA UCMR 3 Detects
B >20pPws

I 10-19PWS

. | 5-9PWS

B 1-4pPws

And GU and MP
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Here’s the Bottom Line: If You Look
Lower You See a Lot More Detection

Compound | Official NCOD EEA Subset EEA Subset | EEA Subset of
Database of Samples of Samples Samples with
samples with | with detection with detection detection

detection using UCMR 3 using 5 ng/L | using 2.5 ng/L
(UCMR 3 MRLs MRL MRL
MRLSs)

~37,000

~10,500 ~10,500 ~10,500
11.5% 20.5%
12.5% 23.5%

0.6% 1.9%

6.0% 12.3%

3.3% .8%
5.3% 11.9%

<% eurofins

Eaton Analytical



We Can Look At These Results By

Overall Detection Frequency

_________ [Compound | Detection Frequency

PFBS >30%
™ PFHpA >30%
% ‘2 PFHxS >30%
O & PFNA 10%
- PFOS >40%

PFOA >45%
~ o PFDA 2%
$ @ PFDoA trace
L E, PFTA 0%
g (© PFUnA trace
P~ é PFHxA (Perfluorohexanoic acid) >30%

_ o PFTrDA 0%

< eurorins ‘
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Removal of PFCs

Effective
Ineffective depending on Mostly Effective
structures

Coagulation Anion exchange
MF/UF GAC

Aeration

Oxidation (KMnO4,
UV/H202)

Disinfection (O3, CI2,
ClO02)




Wastewater Reuse in the world

Europe
1.0 km3/yr
200 reuse plants L 4
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y.adirect Potable Reuse Concept
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Sample Pie Chart




Sample Bars

)
- |
Category 1 Category 2 Category 3 Category 4 y




