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What is different about PFAS?

Å Mobility ïin particular via surface water movement and subsequent infiltration 

into groundwater

Å Small quantities of PFAS compounds leaching from soil and travelling in 

groundwater or surface water.

Å Uncertainty regarding toxicity ïacute and chronic

Å Bioaccumulation potential is a key driver. Assessments focused on the 

presence of these compounds in food that humans and animals consume, 

and adverse effects through ñindirectò exposure (i.e. via food affected by 

contaminated soil or water) rather than ñdirectò exposure. 

Å Technical feasibility of treatment is questionable on such a large scale. 

Å Significance of possible effects continues to challenge human health-focused 

scientists
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Australian context

Industry / sector Impact to 
business

Level of 
advancement

Current 
expenditure

Defense Very high Very High Very High

Civil aviation Very high High High

Emergency Services Very high Moderate Moderate

Oil & Gas High Moderate Low - Moderate

Ports High Low Low

Water Authorities Moderate Low Low

Waste Moderate Low Low

Manufacturing Moderate Low Low

Å No manufacturing of PFAS ïonly product users



Australian context

Å No national EPA

Å No national guidance until early 2018 ïchallenge for organizations with 

national presence. Remedial option presented ïlarge scale application?

Å ñThere is no conclusive evidence that PFOS and PFOA exposure will result in 

future health problems.ò ñHowever, the long-term accumulation of these 

chemicals in the body has prompted concerns about possible health effects.ò

Å Groundwater, surface water, soil, sediment, concrete/infrastructure, biota

Å Accepted assessment/characterization protocols, but no remedial design

Å Less reliance on groundwater 

Å Dietary advice, Fishing bans

Å Media and government criticism 

Å Community outrage, Class actions



Australian context - Organizational drivers

Å Reputational

ï sustained media coverage & high level of community awareness

ï difficult for organisations to predict, control and quantify

ïRisk = hazard + outrage

Å Regulatory

ï conservative guidelines

ï specific directives to act

Å Financial & legal risk

ï class actions

ï consequential losses ïprimary industries, key exports



Australian context ðpublic outcry
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PFAS site remediation & management strategies

Challenges to remediation

Å Stability ïC-F bond - non-reactive, stable 

and persistent 

Å Complex surface chemistry ïlipophobic

properties - resists both oil and water

Å Mobilityïvery large & diffuse plumes

Å Precursorsïother PFAS compounds can 

degrade to stable endpoints such as PFOA

Å Cominglingïother contaminants may be 

present such as petroleum hydrocarbons



PFAS site remediation & management strategies

Source removal
Receptor 

management ï

institutional 

controls

Pathway 

controls / 

containment



PFAS site remediation & management strategies

Å May include:

Å Soil & infrastructure

ï Avoid exposure to site occupants, workers or visitors

ï Avoid leaching to groundwater & surface water

Å Sediments & surface water

ï Avoid unacceptable impacts to ecological systems

ï Protection of human health

Å Groundwater

ï Protection of human health

ï Protection of ecosystems Image place holder



PFAS remediation goals and priorities ςmass delineation

Å Source delineation - where is the mass ?

Å PFAS complex properties and interactions with various media

Å Highly soluble

Å Affinity to sorb to clays, organic carbon, concrete

Å Slow release from source

Å E.g. Significant proportion of the total mass may be addressed by active & 

targeted remediation & management at the source zone



PFAS remediation goals and priorities ςmass delineation

Media Soil Groundwater SurfaceWater -
Marine

Surface Water -
Fresh

Equal Mass in 1 m3

soil / aquifer / water
1 mg/kg 3,000 ug/L 1,000 ug/L 1,000 ug/L

TypicalCriterion 22 mg/kg 0.7ug/L 0.02 ug/L 0.00023 ug/L

Factor of dilution required to achieve
criterion

6,000 50,000 5,000,000

Å Relativity low PFAS levels in soil can result in 

comparatively high levels of PFAS in groundwater and 

surface water



Separation, treatment and destruction

Soil / sediment

Å Soil Washing ïfield trials commencing ïfines content will 

drive productivity and cost per tonne. Long lead time

Å Thermal destructionïfacilities in Australia conducting 

small scale trials, on-site or off-site

Water

Å Adsorption ïGAC, PAC, IX-resins ïfield deployed and 

effective. Challenges around adsorption capacity, long term 

effectiveness and disposal of sorption media

Å Membrane Filtration - Reverse Osmosis / Nano-Filtration ï

field trials successful, costly, liquid waste streams require 

management, influent treatment critical



Separation, treatment and destruction

Å Electrochemical oxidationïlab trials successful, field trial 

underway ïenergy efficient and cost effective but potential 

for toxic by-products

Groundwater

Å Pump and treat ïvery common approach, suitable for 

source zones, less suitable for dispersed plumes, limited by 

desorption and back diffusion

Å Permeable reactive barrierïcommercially available -

issues remaining around disposal of media

Å Foam fractionation ïlab trials ongoing, questionable for 

short chain PFAS, low levels may not be achieved



On -site management

Immobilisationïsoil amendments, reduce 

leachability, uncertainties on long term stability limit 

use, often high w/w requirement

Encapsulationïengineered physical containment

Å Commercially available and proven

Å Cost effective and sustainable

Å Limitations

ï Liability remains

ï Effectiveness for PFAS uncertain

ï Have a design life and can fail

ï Long-term management required



Landfill disposal

Å Leachate management a challenge

Å Suitability governed by landfill design & operation

Å Leachability difficult to predict - waste composition and chemistry

Å Separate cell may be necessary 

Å Vulnerability of receiving environments

Å Feasible for or smallïmedium volumes

Å Feasibility diminishes with increasing volume


