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Regulatory Challenges for PFAS
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Which PFAS to Focus on?

Selection of targets among a large and diverse group of chemicals
 Widely used
 Bioaccumulation
 Detections in environmental media

Resulting Selections
 PFOA and PFOS – primary or only focus in many regulatory jurisdictions
 PFOA, PFOS, PFNA – New Jersey USA
 PFOA, PFOS and PFHxS – primary indicators for Australia under PFAS NEMP
 PFOA, PFOS, PFNA, PFHxS, PFHpA – focus of several US States
 PFOA, PFOS, PFNA, PFHxS, PFHpA, PFBA, PFBS, PFPeA, PFHxA – Canada
 PFOA, PFOS, PFNA, PFHxS, PFHpA, PFBS, PFPeA, PFHxA + 6 more - Texas
 Replacements for PFOS and PFOA
 Expanded analyte lists (UCMR - 6, USEPA 537 -14, USEPA 537.1 – 18; NYSDEC – 21)
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Regulatory Status of PFOA & 
PFOS in United States 0.035 µg/L PFOA

0.027 µg/L PFOS
0.027 µg/L PFHxS
2 µg/L PFBS
7 µg/L PFBA

0.014 µg/L PFOA proposed
0.013 µg/L PFOS proposed
0.013 µg/L PFNA final

USEPA advises that drinking water 
meets the Health Advisory of 0.07 µg/L 
and that water providers “act” if above 

0.014 µg/L PFOA
0.013 µg/L PFOS

0.140 µg/L GenX

0.038 µg/L PFOA
0.070 µg/L PFOA+PFOS
0.085 µg/L PFHxS
0.023 µg/L PFNA

Proposed
0.01 µg/L PFOA
0.01 µg/L PFOS
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All values presented in micrograms per liter

0.07 µg/L sum of 
PFOA, PFOS, 
PFHxS, PFHpA, 
PFNA

0.02 µg/L sum of 
PFOA, PFOS, 
PFHxS, PFHpA, 
PFNA

Criteria for PFAS are rapidly changing; check with local regulators to confirm current status
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Regulatory Status of PFOA & 
PFOS in Canada Health Canada has established guidance 

on drinking water screening values*
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0.2 µg/L PFOA
0.6 µg/L PFOS
30 µg/L  PFBA
15 µg/L  PFBS

* As of December 2018

0.6 µg/L PFHxS
0.2 µg/L PFPeA
0.2 µg/L PFHxA
0.2 µg/L PFHpA
0.02 µg/L PFNA

 Canadian Council of Ministers of the 
Environment (CCME) has developed 
PFOS draft soil and groundwater 
quality guidelines

 Government of Canada has prohibited 
import, manufacture, use, and sale of 
PFOA and LC-PFCAs (December 23, 
2016)

All values presented in micrograms per liter Criteria for PFAS are rapidly changing; check with local regulators to confirm current status
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How are the Potential Releases of PFAS being 
identified Globally?
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Has Exposure Risk Decreased as a Result of 
Regulatory Guidelines?

Voluntary cessation of production of PFOA and PFOS in USA, EMEA, and 
Japan has reduce mass going into products and environment

Japan has observed in Tokyo Bay basin (Masunaga & Zushi, 2016)
 Increases in PFHxA, PFOA and PFNA – 1977 through 2005, then decreases from 2006 

 Decreases in PFOS since 1990s

Treatment of drinking water in USA, Canada, Australia, EMEA, Japan has 
reduced exposure for millions of persons (>6M in US alone)
 Arnsberg, Germany - PFOA reductions in blood plasma of 39% in children and mothers 

within two years of treating drinking water supplies (Brede et al, 2010)

 Reduced concentrations observed in human blood in US in NHANES
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PFAS Concentration Reductions Observed in the 
Blood of Population of USA
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PFAS Concentration Reductions Observed in the 
Blood of Residents After Implementation of GAC
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Complications of Publishing Criteria and 
Regulations in Midst of Evolving Science

Criteria and target compound list change rapidly

Public outrage and distrust of regulators

Inconsistent regulations and guidance for different media or uses and 
Federal/Local

Delays in investigation and remediation
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USEPA – “Don’t Drinking the Water If….”

11

USEPA
November 2015

“…greater than 100 ppt 
not use that water for 
drinking or cooking…”

“…provisional health 
advisory for PFOA [400 ppt], 
if exceeded, suggests the 
need to discontinue the use 
of the water for drinking or 
cooking…”

“…70 ppt health advisory 
level.”

USEPA
January 2016

USEPA
May 2016

ATSDR – draft
June 2018

ATSDR recommendations 
may result in lower levels 
than USEPA’s current HAs
~7 ppt for PFOS
~11 ppt for PFOA

2 months 4 months 2 years
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Australia – “Don’t Drink the Water If….+
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enHealth
June 2016

Australian DOH
April 2017

10 months

“…Interim Drinking Water 
Quality Guidelines:
PFOA - 5000 ppt

PFOS / PFHxS – 500 ppt

“…Final Drinking Water 
Quality Guidelines:

PFOA - 560 ppt
PFOS / PFHxS – 70 ppt
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Germany– “Don’t Drink the Water If….+
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Drinking Water 
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Complications of Publishing Criteria and 
Regulations in Midst of Evolving Science

Acceptance of criteria from one regulatory entity by another entity is complicated:
 Human/ecological toxicological thresholds may be different

 Consumption amounts (e.g. fish) differ among different populations

 Different calculated bioaccumulation factors

 Example for PFOA:

2017 Dutch proposed Surface Water EQS for human consumption of 
fish = 0.048 ug/L

Using German guidelines, calculated EQS for human consumption of 
fish = 28 to 109 ug/L
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Inconsistent Regulations and Guidance for 
Different Media or Uses and Federal/State

Germany

Soil – Sludge application vs soil
 100 µg/kg – Under German Fertilizer Ordinance [Düngemittel-Verordnung], maximum of 

100 µg/kg PFOA+PFOS in sewage sludge may be used as fertilizer on agricultural land
 Local Values for Soil – e.g. Bavarian Water Management Agency

 Preliminary Level 1 – 0.1 μg/L in soil leachate (de minimus threshold)
 Preliminary Level 2 – 0.4 μg/L in soil leachate (remedial measures indicated)

 BBodSchV - No values for soil

Drinking Water vs Groundwater
 Federal/state Water Working Group (LAWA) formulating a preliminary threshold value 

(GFS) of 0.1 µg/L for maximum concentration classified as insignificant (based on 
ecological and human toxicology)
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Inconsistent Regulations and Guidance for 
Different Media or Uses

USA

Groundwater vs Soil
 Protection of groundwater values for soil?

Groundwater vs Drinking Water
 Not all groundwater is drinking water

Discharge of Treated Water
 Requirements to treat water to less than drinking water criteria or even to non-detect prior 

to discharge to sewers

AFFF
 Fluorosurfactant containing AFFF required by US Military under Mil Spec and by FAA at 

commercial airports (until reauthorization in October 2018)
 Implications of C6 replacement foams as regulators expand list of target PFAS
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“Non-PFOS” AFFF Concentrate – Before and After 
Oxidation in TOP Assay
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Effects on Businesses and Municipalities 

Businesses:
 Reformulation of products and processes

 Replacement of equipment

 Supply chain management

 Re-opening of closed environmental sites

 Hidden liabilities in portfolio and for mergers or 
acquisitions

 Toxic tort claims

Municipalities:
 Wastewater treatment upgrades

 Landfill leachate treatment

 Drinking water treatment

 AFFF usage by local fire departments

 Costs to search for sources of contamination
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Impact on Remediation Strategies

Today’s investigation and remediation may be insufficient for tomorrow’s criteria

Changing regulatory criteria require flexible strategies

Treatment of water to “ND” to cover all future outcomes

Concern that disposal of impacted media may result in future liabilities

Challenge of large dilute plumes with limited attenuation

Return of “Pump & Treat” and other containment strategies:

Focus on blocking exposure pathways (e.g. treat drinking water)
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“Life finds a way”
(Jurassic Park)
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