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Wh at are P FAS’? PFOA: perfluorooctanoic acid

PFOS: perfluorooctane sulfonate
PFHXS: perfluorohexane sulfonate
PFENA: perfluorononanoic acid
PFDA: perfluorodecanoic acid

Over 14,000 PFAS

Per- and polyfluoroalkyl substances




PFAS in dally life

Fire-fighting foams

Surface coatings

Source: Department of Defence, Australia
https://www.defence.gov.au/Environment/pfas/pfas.asp



Potential Health Impacts of PFAS

Source: European Environment Agency
https://www.eea.europa.eu/publications/emerging-chemical-risks-in-
europe



https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe
https://www.eea.europa.eu/publications/emerging-chemical-risks-in-europe

Current Understanding of potential health effects

https://www.atsdr.cdc.gov/pfas/health-effects/index.html



Share of European teenagers in nine
European countries with combined
blood levels of PFAS above the health-
based guidance value (2014 - 2021)

> 97% of US population have
measurable PFAS in blood

https://www.eea.europa.eu/publications/zero-pollution/cross-cutting-stories/pfas



Blood levels of PFOS and PFOA in young adults in Germany from 1982 to 2019

Note: This presents the geometric mean value, normalised to the value measured in 1986. Hence the value for 1986 = 100%.

https://www.eea.europa.eu/publications/zero-pollution/cross-cutting-stories/pfas



Hollywood and Water Contamination

Dark Waters (2019)

starring Anne Hathaway & Mark Ruffalo

PFAS - contamination in Parkersburg,
West Virginia

DuPont's stock price dropped ~ 10% on
day of movie release

DuPont financial settlement ($671
million) for over 3,500 lawsuits

Trailer:
https://www.youtube.com/watc
h?v=quZEH|kV|TA



https://www.youtube.com/watch?v=quZEHjkVjTA
https://www.youtube.com/watch?v=quZEHjkVjTA
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Abbrievated timeline of regulator PFAS guidance

2009 2016 2019 2022 2023/2024
PEOS added  US EPA US EPA PFOA added Ce?na.da US EPA PFHxXS Canada EU p_roposes .US EPA
to the drinking drinking water to the drinking drinking added to prgpqses drinking includes
Stockholm water provisional  Stockholm water water the drinking water PFBS, GenX,
Convention provisional health advisory Convention gU|danFe/ health  Stockholm _ wa?ter guidance for PFHx.S and
for the health for PFOA and for the screening  advisory Convention objective that sum of all PFNA.m PFAS
orotection of advisory PFOS (7 ng/L) protection of values for  for pFOA  for the sum of all PFAS < 500 na.tlonal
human tor PEOA human PFOS, PFOA, (0.004 protection PFAS < 30 ng/L or 20 pr.lmz.ary
healthand (400 ng/L) health and PFBA, PFBS, ng/L) and of human ng/L select PFAS < drinking
the the PFHXS, PFOS health and 100 ng/L wate.r
environment environment  PFPeA, (0.02 the China drinking regulation
from from PFHxXA, ng/L) environmen \ater PFOA
persistent persistent PFHpA: t from and PFOS (80
organic organic PFNA, 6:2 persistent g 40 ng/L)
pollutants pollutants ~ FT5, 8:2 FTS organic . .
(200 ng/L to pollutants Stockholm Convention for the protection of

30,000 ng/L) human health and the environment from

persistent organic pollutants currently reviewing
long-chain PFCAs (e.g., PFNA & longer)



Global Guidance for PFAS In Soll

PFOA (ng/g) PFOS (ng/q)
Groundwater protection 0.00004 0.015
USEPA Residential soil 0.019 6.3
Industrial soil 0.078 58
Residential with garden/accessible soil* 100 10
Australia Residential with minimal opportunities for soil access* 20,000 2,000
Public open space* 10,000 1,000
Industrial/commercial soil 50,000 20,000
Protection of potable groundwater -- 10
Canada _ _ _
Agricultural/Residential Parkland Land Use 700 2,000
Netherlands 1,100 110
Norway 13 2.3
Soil and GW used as Water Supply* (4 PFAS) 10 10
Denmark
Soil and GW used as Water Supply* (22 PFAS) 400 400
NEMP 3.0 3 1.1




o> years
Deadline for public water utilities to meet US Environmental Protection Agency drinking-water limits
for six per- and polyfluoroalkyl substances (PFAS)

4,100-6,700
Number of public water utilities that will need systems to remove PFAS from drinking water, according
to US EPA estimates

$15 billion over 10 years
Cost of building advanced treatment systems to meet the drinking-water limits for PFAS, according to
US EPA estimates

$9 billion
Amount the US Bipartisan Infrastructure Law provided in 2021 to help communities reduce PFAS in
drinking water, of which $4 billion is for state grants to pay for PFAS removal systems

$10.3 billion
Amount 3M will pay over the next 13 years under a settlement with more than 11,000 public water
utilities to help them remove PFAS

>90 million kg
Amount of virgin activated carbon that Calgon Carbon produces annually in the US for water treatment
and other uses

Getting PFAS out of drinking water (acs.orq)



https://cen.acs.org/environment/persistent-pollutants/Getting-PFAS-drinking-water/102/i20?sc=240703_news_eng_cennews_cen_Essential







UNSW
Water Research
Laboratory

2024 monitoring results

Drinking water sampling 25 June 2024

Water filtration plant PFOS (ug/L) PFHxS (ug/L) PFOA (ug/L)

Cascade - Blackheath < 0.0001

Cascade - Katoomba < 0.0001

llawarra <0.000 < 0.0001 < 0.0001
Macarthur < 0.000 < 0.000 < 000
Nepean < 00001 < 0.0001 < 0.00O
North Richmond 0.00M 00014 < 00001
Orchard Hills 0.0012 0.0009 < 0.0001
Prospect < 0.0001 0.0008 < 0.000
Warragamba < 0.0001 0.00 < 0.000
Woronora < 0.0001 < 0.0001 < 0.0001

Australian Drinking Water Guidelines values PFOS + PFHxS = 0.070 pg/L PFOA = 0.56 pg/L









Sum of concentration of 20 PFAS subject to EU guidance in surface
water, groundwater and drinking water samples.
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Global Guidance for PFAS In Soll

PFOA (ng/g) PFOS (ng/q)
Groundwater protection 0.00004 0.015
USEPA Residential soil 0.019 6.3
Industrial soil 0.078 58
Residential with garden/accessible soil* 100 10
Australia Residential with minimal opportunities for soil access* 20,000 2,000
Public open space* 10,000 1,000
Industrial/commercial soil 50,000 20,000
Protection of potable groundwater -- 10
Canada _ _ _
Agricultural/Residential Parkland Land Use 700 2,000
Netherlands 1,100 110
Norway 13 2.3
Soil and GW used as Water Supply* (4 PFAS) 10 10
Denmark
Soil and GW used as Water Supply* (22 PFAS) 400 400
NEMP 3.0 3 1.1




Global Guidance for PFAS In Soll

Background soils

often exceed these

criteria

Groundwater protection

PFOA (ng/g) PFOS (ng/q)

0.00004 0.015

USEPA Residential soil 0.019 6.3
Industrial soil 0.078 58
Residential with garden/accessible soil* 100 10
Austral Residential with minimal opportunities for soil access* 20,000 2,000
ustralia
Public open space* 10,000 1,000
Industrial/commercial soil 50,000 20,000
Protection of potable groundwater -- 10
Canada _ . :
Agricultural/Residential Parkland Land Use 700 2,000
Netherlands 1,100 110
Norway 13 2.3
Soil and GW used as Water Supply* (4 PFAS) 10 10
Denmark _
Soil and GW used as Water Supply* (22 PFAS) 400 400
NEMP 3.0 3 1.1




Global Guidance for PFAS In Soll

Biosolids often

exceed these criteria

PFOA (ng/g)

PFOS (ng/q)
Groundwater protection 0.00004 0.015
USEPA Residential soil 0.019
Industrial soil 0.078 58
Residential with garden/accessible soil* 100
Australia Residential with minimal opportunities for soil access* 20,000 2,000
Public open space* 10,000 1,000
Industrial/commercial soil 50,000 20,000
Canada Protection of potable groundwater -
Agricultural/Residential Parkland Land Use 700 2,000
Netherlands 1,100 110
Norway 13
Denmark Soil and GW used as Water Supply* (4 PFAS) 10
Soil and GW used as Water Supply* (22 PFAS) 400 400
NEMP 3.0 3




We're underestimating the PFAS burden

B 6 US EPA Regulated PFAS

M 20 EU Regulated PFV 23 PFAS

= EPA Method 533 /’ 17 PFAS
EPA Method 537.1 — 24 PFAS

M EPA Method 8327 —

¥ EPA Method 1633 » 37 PFAS
B Total Quantified PFAS




We're underestimating the PFAS burden



https://documents.packagingcovenant.org.au/public-documents/Quick%20Guide%20t0%20APCO's%20Action%20Plan%20to%20Phase%200ut%20PFAS%20in%20Fibre-Based%20Food%20Contact%20Packaging

We're underestimating the PFAS burden

—_—

—
— Exempt ??? +——

Proposed allowable
contamination

» concentration of
PFOS, PFOA and
PFHXS (25 ppb)




Degradation of Precursors
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Where does the PFAS come from?

PAPs O Novel PFAS H Other

H PFCA O PFSA E Fluorotelomers B Sulfonamides
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Where does the PFAS come from?

H PFCA O PFSA E Fluorotelomers B Sulfonamides & PAPs O Novel PFAS B Other
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Source Control?

> WWTP <




New Separation and Destructive Technologies

==

SN e
7

WWTP == Biosolids

N\
Concentrated PFAS?.




PFAS in daily life
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Unresolved Issues

We can’t classify all soils globally as PFAS contaminated.
= We can’t send all soils to a landfill
= We can'’t incinerate all soils
= How do we proceed?
= Can we develop a risk framework?
How do we remove PFAS from our waste stream?
Need to streamline regulation:
= Discuss different range of PFAS
» |ChEMS discusses PFOS, PFHxS, PFOA and their precureors
= Australian Packaging Covenant Organization discusses total fluorine (100 ppm)
If there are exemptions will PFAS levels remain high in biosolids?

Would anyone even consider land application of biosolids if even a small fraction of biosolids exceed
criteria (e.g., 10% exceedance)



Summary

PFAS ubiquitous in our water sources (note I’'m not saying drinking water)
Much of our surface and ground waters exceed a range of drinking water values
There are potentially 1000s of other PFAS of environmental concern
o For example fluorotelomer alcohols (FTOH)
Need to really dig into PFAS source control

Need to improve our WWTP plants to remove PFAS from biosolids and effluent



Questions
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