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During the last 10 years, the GRID has 
undertaken over 700 research and 
innovation projects, across a broad 

range of geosynthetic products used in 
a wide variety of infrastructure projects 



According to a study published in 2020, over 350,000
chemicals and mixtures of chemicals have been 

registered for production and used globally

https://doi.org/10.1021/acs.est.9b06379




“We have discovered many preventives
against tropical diseases, and often against
the onslaught of insects of all kinds, from lice
to mosquitoes and back again. The excellent
DDT powder which had been fully
experimented with and found to yield
astonishing results will henceforth be used
on a great scale by the British forces in
Burma and by the American and Australian
forces in the Pacific and India in all theatres.”
– Winston Churchill, September 24, 1944





..or 
harmful?





The endocrine system is a complex collection of glands and
organs that helps to regulate various bodily functions. This
is accomplished through the production and release of
hormones and steroids which act as chemical messengers.



Contaminants of Emerging Concern (CEC)

Source: https://www.integral-corp.com/our-services/environment/emerging-contaminants/

https://www.integral-corp.com/our-services/environment/emerging-contaminants/


Contaminants of Emerging Concern (CEC)



Contaminants of Emerging Concern (CEC)

• Used in everyday products
• Persistent in the environment
• Ubiquitous in landfill leachates
• A large range of chemicals (<4,700)
• Bioaccumulates in the human body
• Biomagnifies through the food chain
• Some PFAS are readily absorbed by plants
• Exposure may result in adverse health effects





Source: Gates WP, MacLeod AJ, Fehervari A, Bouazza A, Gibbs D, Hackney R, Callahan DL, Watts M. Interactions of Per- and 
Polyfluoralkyl Substances (PFAS) with Landfill Liners. Adv Environ Eng Res 2020;1(4):40; doi:10.21926/aeer.2004007.
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US EPA PFOS chronic 
RfD* is 20ng/kg per day

* A chronic reference dose (RfD) is an estimate of the amount of a chemical a person 
can ingest daily over a lifetime that is unlikely to lead to adverse health effects.



When the PFAS reaches its Critical Micelle Concentration
(CMC) it forms micelles with either the polar head group
facing out in polar liquids such as water, or inverted micelles
in non-polar liquids such as oil.

Source: https://www.dataphysics-
instruments.com/us/knowledge/understanding-interfaces/surfactants-cmc/



• Thickness of the liner (thicker is better to reduce 
migration)

• Atomic radius of atoms in liner backbone (larger 
AR is better to reduce migration)

• Polarity of the polymer liner (high polarity is 
better to reduce migration)

• Size of PFAS molecules (shorter migrate faster)

• Temperature (diffusion increases with temp.)

Source: John Scheirs EXCELPLAS - Geomembrane Barrier Properties for Containment of PFAS Emerging Contaminants







Source: Henry Nowicki, Wayne Schuliger, George Nowicki and Barbara Sherman. 2014. “Evaluation 
of Activated Carbon Performance”. http://wcponline.com/2014/06/17/evaluation-activated-
carbon-performance/

http://wcponline.com/2014/06/17/evaluation-activated-carbon-performance/




•USEPA Safe Drinking Water Act (SDWA). 

• Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) —
“Superfund” 

• Toxic Substances Control Act (TSCA). (https://www.epa.gov/assessing-and-managing-
chemicalsunder-tsca/risk-management-and-polyfluoroalkyl-substances-pfas). 

• Toxics Release Inventory (TRI) Program. (https://www.epa.gov/toxics-release-
inventory-tri-program/implementing-statutory-additioncertain-and-polyfluoroalkyl). 

• Resource Conservation and Recovery Act (RCRA). 

https://www.epa.gov/assessing-and-managing-chemicalsunder-tsca/risk-management-and-polyfluoroalkyl-substances-pfas
https://www.epa.gov/toxics-release-inventory-tri-program/implementing-statutory-additioncertain-and-polyfluoroalkyl


• EPA’s drinking water Lifetime Health Advisory (LHA) limit (70ppt for PFOS 
and/or PFOA) are not enforceable standards

• Not yet identified as hazardous substances under CERCLA (1980)

• Investigations/risk managements actions driven by other forces
❖Action due to pressure from the public or regulatory agencies
❖Litigation
❖Clean Water Act (TMDL)
❖State-driven regulatory action

Source: https://pfas-1.itrcweb.org/

https://pfas-1.itrcweb.org/






https://www.epa.gov/sites/production/files/2019-02/documents/pfas_action_plan_021319_508compliant_1.pdf
https://pfas-1.itrcweb.org/wp-content/uploads/2020/10/itrc_pfas_techreg_sept_2020_508-1.pdf
https://downloads.regulations.gov/EPA-HQ-OLEM-2020-0527-0002/content.pdf
https://www.epa.vic.gov.au/-/media/epa/files/publications/788-3.pdf
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf
https://www.environment.gov.au/system/files/resources/2fab5865-66d5-44cc-88f0-1990ce7c3c02/files/pfas-nemp2-ancillary-document.pdf


• Our understanding of CEC’s in landfill will continue to grow and with it, a likelihood of 
increasing regulation around containment.

• Given the large variety of PFAS chemicals, we may see guidance move towards a single 
maximum total value assigned to a nominated group of PFAS.

• If this occurs, and as we learn more about the performance of different geosynthetic lining 
materials, lining design may change depending on site-specific contaminant 
concentrations, and may include one or more higher performing materials than those used 
currently and/or more double composite liners. 

• Monash University’s “Fate and migration of PFAS through containment liner systems” 
currently underway to understand fate and transport and to assist designers and regulators 
with the next generation of lining system design.



Thank you
for your attention


