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PFAS Confirmed –
Now What Do We Do?



PFAS Continues to Make Headlines…



PFAS Continues to Make Headlines…

https://content.sierraclub.org/grassrootsnetwork/team-news/2018/08/another-
reason-biosolids-should-never-be-used-fertilizer-pfas



PFOS listed in Annex B
PFOA Recommended for listing
Annex B: “Parties must take 
measures to restrict the 
production and use of the 
chemicals listed under Annex B 
in light of any applicable 
acceptable purposes and/or 
specific exemptions listed in the 
Annex.”

PFAS Remediation Gets Global Attention
HEPA (Australia and New Zealand EPAs)

Adopts an Adaptive Management 
Approach
Guiding principles include The 
Precautionary Principle: “where 
there are threats of serious or 
irreversible environmental damage, 
lack of full scientific certainty 
should not be used as a reason for 
postponing measures to prevent 
environmental degradation.”  



Basic Waste Site Remediation Tenants Apply

1. Source Control - Eliminate to the extent feasible the source of contaminant 

release

2. Management of Migration – Prevent or mitigate the spread of 

contaminants to unaffected areas or across media

3. Risk Reduction – Reduce levels of risk to human health and the 

environment down to acceptable levels in a timely manner

4. Helpful to remember the first tenant of the  Hippocratic Oath “primum 

non nocere” – the cure should not be worse than the disease

Planning Response Actions



!Source In?
"WWTP Influent 
Testing
"Testing for WWTP 
Customers –
voluntary, 
requested, 
required by permit 

Source Control Michigan DEQ is now Michigan DEQ is now Michigan DEQ is now 
requiring public requiring public requiring public requiring public requiring public 
wastewater treatment wastewater treatment wastewater treatment wastewater treatment wastewater treatment wastewater treatment 
plants to identify plants to identify plants to identify plants to identify plants to identify plants to identify plants to identify 
industrial customers industrial customers industrial customers industrial customers industrial customers industrial customers industrial customers 
using PFAS, develop a using PFAS, develop a using PFAS, develop a using PFAS, develop a using PFAS, develop a using PFAS, develop a using PFAS, develop a 
monitoring plan, monitoring plan, monitoring plan, monitoring plan, monitoring plan, 
sample and work with sample and work with sample and work with sample and work with sample and work with sample and work with sample and work with sample and work with sample and work with sample and work with sample and work with 
companies, landfills or companies, landfills or companies, landfills or companies, landfills or companies, landfills or companies, landfills or companies, landfills or 
contaminated sites to contaminated sites to contaminated sites to contaminated sites to contaminated sites to contaminated sites to contaminated sites to 
reduce PFAS use or reduce PFAS use or reduce PFAS use or reduce PFAS use or reduce PFAS use or 
discharge.
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ØSource Out? Is it in your 
water discharge?
§CWA/NPDES regulated
§Discharge to surface water 
bodies – not degrading there
§Migration to sediment and/or 
adjacent groundwater

Source Control
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Credit: Ginny Yingling, MN Department of Health
http://dels.nas.edu/resources/static-assets/besr/miscellaneous/Open-Session-
Materials/AdHoc/SubsurfaceContaminants/Presentations/WSTB_Yingling.pdf
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ØSource Out? Where do you 
send your biosolids/sludge?
§Incineration
§Landfill
§Agricultural Use/Land 
Application

ØEach option has its own 
questions and risks

Source Control
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ØResists biodegradation

ØResists photolysis, 
hydrolysis

ØDestroyed at ~1000˚C
ØWater soluble, non-volatile 

and persistent

ØLarge dissolved phase 
groundwater plumes

ØSorption, solubility 
differences

ØCommon Co-contaminants

PFAS Management of Migration and 
Remediation Considerations



https://pfas-1.itrcweb.org/wp-
content/uploads/2018/03/pfas_fact_sheet
_remediation_3_15_18.pdf

Helpful Available Remediation Resource -

Credit:
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Ø Published April 2018
Ø Upcoming Training 

(https://www.itrcweb.org/Training/Pfas)



ØIncineration
§Destructive 
technology
§High temperature
required
§Limited to 
permitted receiving 
facilities
§Commercially 
available
§High cost

Soil/Solids Remediation –
Conventional Approaches

ØLandfill Disposal
§Isolation technology
§Applicable to 
variety of PFAS
§Long term 
maintenance and 
liability
§Where does the 
landfill leachate go?
§Commercially 
available 



ØCarbon/Modified Carbon
§GAC and PAC 
common in water 
treatment; primarily 
pilot scale for soils
§Modified carbon (e.g. 
RemBind ®) range 
from test level to full 
scale applications
§Adsorption of full 
suite of PFAS and 
longevity of 
stabilization?

Soil/Solids Remediation –
Sorption/Stabilization Approaches

ØMinerals and Resins
§Modified minerals 
(e.g. amine modified 
organoclay  
MatCARE™) 
commercially 
available
§Other mineral 
formulations also 
being bench and pilot 
tested
§Adsorption of full 
suite of PFAS and 
longevity of 
stabilization?



ØThermal Treatment

ØDesorption with off-
gas treatment
ØLimited to ex-situ for 
now
ØHigh energy 
consumption
ØAir treatment, 
treatment residual 
management 
concerns
ØNot full scale or 
commercially proven

Soil/Solids Remediation –
Other Options on the Horizon?

ØBioremediation 
§Bacterial and 
fungal strains being 
tested for ability to 
biodegrade PFAS
§To date, little 
success has been 
demonstrated in 
literature, but 
research is ongoing 
and intensifying.
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Soil/Solids Remediation

Source:  Minnesota Pollution Control Agency



ØActivated Carbon
§GAC most common in 
water treatment
§Adaptable from point of 
use to large scale 
systems
§Spent carbon disposal 
or regeneration an 
added waste stream

Water/Liquid/Groundwater Approaches

ØMinerals and Resins
§Anion exchange resins
§Compound specific
§More costly than GAC

ØSpecialty Coagulants
§Combined with solids 
dewatering
§Not tested at low ppt 
levels

ØPolishing/Separation
§Reverse osmosis
§Other membrane methods
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Multiple pages-
Most technologies 
only at lab or 
bench scale testing 
stage



Additional Remediation Info:

https://clu-in.org/contaminantfocus/default.focus/sec/Per-
_and_Polyfluoroalkyl_Substances_(PFASs)/cat/Remediation_Technologies/#8

Source:  Hamilton Spectator



Additional Remediation Info:

https://www.serdp-estcp.org/Featured-Initiatives/Per-and-Polyfluoroalkyl-
Substances-PFASs

Source:  Hamilton Spectator



Essential to Stay Tuned –

State of the practice changes continually, 
and adaptive and new remedial approaches 
continue to be publicized
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Thank you.
Questions?

Marilyn Wade 
mwade@brwncald.com,
978.983.2042  Cell 978.265.1459

mailto:cmyette@brwncald.com



