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What are PFAS?

3

1000s of per- and 
polyfluoroalkyl 
substances

Long chain
 (7 > carbons)

Short chain
 (4 - 6 carbons)

Ultra short chain
 (< 4 carbons)

Perfluorooctanesulfonic acid (PFOS) 
Perfluorooctanoic acid (PFOA)

Increasingly regulated

Increasingly produced
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Big news overseas…



Gathering attention in New Zealand
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Framing the Regulatory Challenge 
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PFAS

Cancer 
Liver impacts 

Kidney impacts
Increased cholesterol

Asthma 
Thyroid disease
Reduced fertility 

     Developmental impacts 
Reduced vaccine   

response

Widespread 
occurrence 

and 
exposure 

Growing numbers
Persistent

Bioaccumulate
Challenging to remove

Evolving scientific          
basis

https://www.niehs.nih.gov/ health/ topics/agents/pfc/ index.cfm

Diverse 
health 

impacts



Recent Global Regulatory 
Approaches
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United States – Federal Actions for PFAS
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Protecting Drinking Water – SDWA

Data Reporting Requirements – TSCA, EPCRA, & SDWA 

Curbing Wastewater Releases – CWA 

Curbing Releases through Biosolids – CWA 

Addressing Legacy Pollution – CERCLA  

✓

(Courtesy of Chris Moody, American Water Works Association)



USA – EPA Proposed PFAS National Primary Drinking Water Regulation

COMPOUND
PROPOSED NON-

ENFORCEABLE 
GOALS 

PROPOSED ENFORCEABLE 
LIMITS

HEALTH EFFECT 
EVALUATED

PFOA Zero  4.0 ng/L Cancer
PFOS Zero 4.0 ng/L Cancer
PFNA

1.0 (unitless)
Hazard Index

1.0 (unitless)
Hazard Index, 
contributions 

on right:

/9 ng/L Thyroid effects
PFHxS /10 ng/L Developmental effects

PFBS /10 ng/L Liver effects
HFPO-DA (GenX) /2,000 ng/L Thyroid effects

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐻𝐻𝐻𝐻 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
9 𝑛𝑛 ⁄𝑔𝑔 𝐿𝐿 +

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
10 𝑛𝑛 ⁄𝑔𝑔 𝐿𝐿 +

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺
10 𝑛𝑛 ⁄𝑔𝑔 𝐿𝐿 +

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
2,000 𝑛𝑛 ⁄𝑔𝑔 𝐿𝐿



Consultation and Feedback
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 Almost 122,000 comments received, including a 54 -page detailed letter 
from the AWWA
 Concerns over cost-benefit analysis 
−Benefit-cost evaluation overestimated
− Basis of implementation cost model being underestimated 
− Seeking reinforcement of polluter-pays principle
 Data limitations for PFNA, HFPO-DA, and PFBS – included in UCMR5
− HI for the 4-PFAS mixture implied dose additivity of PFAS can be applied for 

dissimilar health  impacts 
 Timeframe challenges
− Laboratory capacity is lagging
− Finance application cycles
− Pilot testing schedule requirements



US State Regulations – Maine example 
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 Combined limit of 20 ng/L for six PFAS in drinking water:
− PFOS
− PFOA
− PFNA
− PFHxS
− PFHpA
− PFDA
 Requires sludge to be tested for PFAS
 2022 banned the land application of sludge and sludge-derived products. 
 In 2021, banned PFAS in all products sold in Maine (by 2030)



Health Canada draft drinking water guidelines 
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 Sum of total PFAS < 30 ng/L, measured via one or both of two US EPA Methods
 Would replace existing guidelines/screening values for 11 PFAS (ranging from 20 –

30,000 ng/L)

USEPA METHOD 537.1 USEPA METHOD 533

LOWEST 
CONCENTRATION 

MINIMUM REPORTING 
LIMITS(LCMRL) (ng/L)

Dependent on the laboratory. 

Single-laboratory results range 
from 0.53 – 6.3 ng/L dependent 

on the analyte

Dependent on the laboratory. 

Single-laboratory results range from 1.4 
– 16 ng/L dependent on the analyte 

ANALYTES 18 PFAS compounds 25 PFAS compounds



Europe – Registration, Evaluation, Authorisation and Restriction of 
Chemicals (REACH)
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 European Chemicals Agency considering two proposals for universal 
restriction of PFAS
−A restriction on all PFAS in firefighting foams
− A universal restriction on all PFAS use.  

 Without the universal restriction, approximately 4.4 million tonnes of 
PFASs would end up in the environment over the next 30 years

 Proposal under consultation 
− Received over 5 ,600 comments on the proposal through September 2023

 Adoption of universal restriction proposal anticipated in 2025

https://echa.europa.eu/-/echa-receives-5-600-comments-on-pfas-restriction-proposal



European Union
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 Revised Drinking Water Directive entered into force in early 2021, and includes:
− 500 ng/ L limit for Total PFAS
− 100 ng/ L limit for a subset of 20 PFAS 

 Water Framework Directive “good” surface water quality standards (EQS)
− PFAS < 0.65 ng/ L

 October 2022, proposed new EQS: sum of 24 PFAS  < 4.4 ng/ L ‘PFOA equivalents’
− Using relative potency factors ranging from 10 (PFNA) to 0 .001 (PFBS) 
− Includes some PFAS not included in the drinking water regulations



United Kingdom – Regulatory Management Options Analysis (RMOA) 
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 Recognisestoxicological data -gaps exist for all PFAS groups

 Identifies clear primary concern to the environment, driven by the extreme 
persistence of PFAS

 Identifies risk management measures:
−Actions to support the restriction of PFAS under UK REACH 
− Restriction on wide dispersive uses, and the placing on the market of consumer 

articles from which PFAS are likely to be released

 Recommends development of statutory standards for PFAS in drinking 
water in England and Wales.



England & Wales  – Drinking Water Inspectorate (DWI)
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 DWI guidance to water companies for PFAS risk assessment  and monitoring
 Risk-based escalating tiers for all  PFAS, with minimum monitoring of 47 PFAS  
− any PFAS > 10 ng/ L: consult with local health professionals 
− any PFAS in the raw water supply > 100 ng/ l: take action  
 Monitoring results for the first year:  
− PFAS detected in 3 .8% of tests
− 35/ 47 PFAS compounds detected, 14 detected  > 100 ng/ L, from seven individual water 

supply sites. 

 100 ng/ L limit for the sum of 20 PFAS 

Scotland – Drinking Water Quality Regulator (DWQR)   



New Zealand Context



New Zealand Context
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 Lenkaet al, 2022 identified PFAS in New Zealand’s urban 
waters 

 July 2023 EPA report on PFAS in groundwaters
 New Zealand’s Drinking Water Standards (2022) 
− PFHxS + PFOS < 70 ng/ L 
− PFOA < 560 ng/ L

 Recreational water quality guidelines 
− PFHxS + PFOS < 2,000 ng/ L
− PFOA < 10,000 ng/ L

 EPA proposal to restrict PFHxS as a persistent organic 
pollutant (consultation period in April 2023 received no 
submissions)

 Proposed ban on PFAS in cosmetics  (consultation closed May 
2023)

https://commons.wikimedia.org/w/index.php?curid=133182843



Overview & Take Aways



PFAS Drinking Water Regulatory and Guideline Overview
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New Zealand
England & 

Wales
Scotland

European 
Union

United States Canada

Year 2022 2021 2022 2021 2023 2023

No. PFAS 3 47 20 20 6 18 – 30

Approach
Individual & 
combined

Individual Cumulative Cumulative
Individual & 
combined

Cumulative

Range 70 – 560 ng/L 100 ng/L 100 ng/L 100 ng/L 4 – 2,000 ng/L 30 ng/L



Take Aways
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 Keen public engagement and scrutiny

 Evolving financial implications

 Shifting global regulatory landscape and trends
−Restricted manufacturing, sale and use of PFAS products

− Tracking and monitoring of PFAS sources

− Restrictions on the disposal of sludge and residual streams 

− Cumulative or grouped approach to PFAS risk management 

in drinking water
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