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PFAS in the Environment
• Entered commerce in 1940s
• Some compounds phased out

• PFOS then PFOA in U.S.
• AFFF use for firefighting
• Household products
• Stormwater runoff/street dust
• Industrial/commercial  facilities

• Textile coaters
• Paper coating
• Chromium platers
• Car washes

• PFAS-containing wastes
• Landfills
• Wastewater treatment effluent/biosolids



Important PFAS Characteristics
 Soluble in water
 Resistant to degradation
 Low volatility 
 Lower sorption potential (except 

(sulfonate varieties)
 Primary transport pathways
 Air Deposition
 Surface water transport
 Groundwater migration

 Primary exposure pathways
 Ingestion of groundwater
 Ingestion of fish
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PFAS in Background Vermont Shallow Soils
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Source, University of Vermont and Sanborn Head: 
https://anrweb.vt.gov/PubDocs/DEC/PFOA/Soil-Background/PFAS-Background-Vermont-Shallow-Soils-03-24-19.pdf 

 66 locations, 0-6” 
depth

 Parks, grass areas, 
forests

 13 PFCAs & 4 PFSAs

ΣPFAS (ng/kg) 
>5,000 [n = 8]
2,000-5,000 [n = 23]
1,000-2,000 [n = 25
<1,000 [n = 10]
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Soil Leaching Values & VT Background
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1. The intent of this aggregate comparison is to contextualize the regulatory and guidance values. The individual data in 
this study were not collected for comparison to regulatory or guidance values and should not be used for that purpose. 
2. “Soil to GW Protection Values” were largely obtained from the ITRC fact sheet spreadsheet updated June 2020 (https://pfas-
1.itrcweb.org/fact-sheets/). Some proposed or draft values, which may be on-hold or now replaced with updated values, are also 
included.

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


PFAS Occurrence in Public Water Systems

6

Study
Detects > 4 

ng/L PFOA + 
PFOS

Detects > 10 
and < 70 ng/L
PFOA + PFOS

Detects > 40 
ng/L (PFOS) or > 
20 ng/L (PFOA)

Detects > 70 ng/L 
PFOA + PFOS 

Total 
Water 

Systems 
Sampled

UCMR3 N/A N/A 4.3% (212) 1.2% (59) 4,920

Michigan 
Phase I

Not 
available 3.6% (62) N/A 0.1% (2) 1,741

Michigan 
Phase II 

(Variable)

Not 
available 3.7% (39) N/A 0.1% (1) 1,060*

PA Phase I
(Targeted) 69 (33%) 14% (30) N/A 0.5% (1) 210

Maine
(Targeted)

Not 
available 18.5% (44) N/A 4.6% (11) 238

California 
(Targeted)

Not 
available 35.3% (83) N/A 9.4% (22) 235

GAO 18% (978) Not reported N/A Not reported 5,300

Additional Occurrence Studies 
in process/planned:

• NH random domestic wells
• MA domestic wells and PWS
• NM targeted groundwater 

wells and surface water
• UCMR 5 (29 PFAS) PWS 



PFAS – Suspected Health Effects
• Reproductive effects such as decreased fertility or 

increased high blood pressure in pregnant 
women

• Developmental effects or delays in children, 
including low birth weight, accelerated puberty, 
bone variations, or behavioral changes

• Increased risk of some cancers, including 
prostate, kidney, and testicular cancers

• Reduced ability of the body’s immune system 
to fight infections, including reduced vaccine 
response

• Interference with the body’s natural hormones

• Increased cholesterol levels and/or risk of obesity

7
https://www.epa.gov/pfas/our-current-understanding-human-health-and-environmental-risks-pfas
Image:  https://dnr.wi.gov/files/PDF/pubs/rr/RR114bE.pdf

https://www.epa.gov/pfas/our-current-understanding-human-health-and-environmental-risks-pfas
https://dnr.wi.gov/files/PDF/pubs/rr/RR114bE.pdf


PFAS Bioaccumulate in Blood (µg/L = ppb)
• Found in almost all 

people
• PFOS and PFOA have 

decreased over time
• 2016 Levels

• PFOS:  4.72 ppb
• PFOA:  1.56 ppb
• PFHxS:  1.18 ppb
• PFNA:  0.58 ppb

• Higher if present in 
drinking water

• Each 10 ppt in water=> 
~1 ppb in blood

8
https://www.atsdr.cdc.gov/pfas/health-effects/us-population.html 
https://www.cdc.gov/exposurereport/pdf/FourthReport_UpdatedTables_Volume2_Mar2021-508.pdf



PFOA Regulatory Trends Summary

9

Prior to May 2016

~26 states with PFOA water regulatory values
~12 states with PFOA values < 2016 LHA

Other states may “use” 2016 LHA (not mapped)



PFAS Regulatory Updates

• Biden Administration release new cross-agency 
guidance and EPA roadmap for PFAS regulation 
in October 2021

• EPA Roadmap 2021-2024
• Establishing primary drinking water standards for 

PFOA/PFOS

• Designating PFOA/PFOS as a hazardous substances under 
CERCLA by summer 2023 

• Tightening reporting for PFAS under the Toxic Substances 
Control Act

• Further regulation under Clean Air Act, Clean Water Act, 
and RCRA



UCMR 3: 2013-2015

2



PFAS: Drinking Water Advisory 
Levels and Minimum Risk Levels
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Drinking Water Update

• EPA in the process of issuing draft 
MCLs for PFOA and PFOS (Fall 2022)

• Final rule likely in Fall of 2023

• EPA focus on PFAS in drinking water 
systems through UCMR 5
– Jan. 2023-Dec. 2025
– 29/30 contaminants are PFAS
– Lower detection thresholds

4



Superfund Update

• Jan. 2021: EPA releases advance notice of 
rulemaking to list PFOA and PFOS as 
hazardous substances under CERCLA

• Jan. 2022: EPA submits proposal to OMB

• Aug. 12, 2022: OMB completes review

• September 6, 2022: EPA issues notice of 
proposed rulemaking

• Final Rule expected 2023

5



Superfund Update

• 233 National Priorities List Sites with PFOA 
or PFOS detections

• EPA has developed regional screening 
levels to identify contaminated media for 
further investigation for 6 PFAS (including 
PFOA, PFOS, PFBS, and GenX)

• Possible push for exceptions for 
wastewater treatment plants and landfills

6



Other Federal Regulatory 
Developments with PFAS

• RCRA: EPA announced in October 2021 a 
proposed rulemaking to designate four PFAS 
as hazardous constituents 
(PFOA/PFOS/PFBS/GenX)

• Clean Air Act: EPA considering designating 
PFAS as hazardous air pollutants (listing 
decision late 2022)

• Clean Water Act: EPA planning to set effluent 
limitations for PFAS by 2024; completing a risk 
assessment for PFAS in biosolids by 2024

• EPCRA: EPA proposing rule to eliminate de 
minimis reporting exemptions in EPCRA for 
PFAS by end of 2022; final rule 2023



State Developments with PFAS

• California has added PFAS to Proposition 65 list; 
recently banned certain PFAS in textiles and 
cosmetics

• Maine has banned PFAS in consumer products 
(effective 2030); also recently banned land 
application of sludge/biosolids because of PFAS

• Numerous other regulatory and legislative 
developments in states including Colorado, Florida, 
Hawaii, Illinois, Iowa, Maryland, Massachusetts, 
Michigan, Minnesota, New Hampshire, New York, 
North Carolina, Rhode Island, Vermont, and 
Washington
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P FAS  L i t igat io n

 Litigation against PFAS manufacturers

1. DuPont’s Washington Works Facility (West Virginia)

2. 3M and Wolverine Worldwide (Michigan)

3. GenX (North Carolina)

4. State Attorneys General Suits (Minnesota, Delaware, New Mexico, New Jersey, New 
Hampshire, Vermont, Wisconsin)

 AFFF litigation (MDL)

1. Suits against AFFF manufacturers

2. Suits against Department of Defense

 Suits against dischargers of contaminated water 

 Consumer products litigation

 Chemical companies’ lawsuits against EPA



D u Pont ’s  Wash in gton  Wor ks  Fac i l i ty  (West  V i rg in ia )

 1998 - Wilbur Tennant (Rob Bilott) suit against DuPont alleging disposal activities at landfill sickened cattle 

 Discovery reveals evidence PFOA reached local drinking water sources from DuPont releases into the air from 
facility emissions, into the Ohio River from wastewater, and into digestion ponds from waste sludge

 April 2002 - Class action suit certified for class representing approximately 75,000 people living near 
DuPont’s plant (Leach v. E.I. du Pont de Nemours & Co.)

 February 2005 - Settlement: C-8 Science Panel, medical monitoring capped at $235M, filtration plants, 
private drinking water well testing, and $70M cash payment. All claims dismissed, except for personal injury

 2012 - Based on C-8 Science Panel findings, additional lawsuits filed, eventually consolidated into MDL in the 
Southern District of Ohio

 2017 - $671M settlement on behalf of more than 3,500 plaintiffs. Since then, Old DuPont settled roughly 100 
more cases for $83 million

 October 2018 - Bilott filed a new lawsuit against several companies, including 3M, DuPont, Chemours, and 
eight other PFAS manufacturers

 March 2022 - Class action initially brought on behalf of Kevin Hardwick, a firefighting veteran of 40 years who 
used fire-suppression foams and firefighting equipment containing PFAS is certified for individuals “subject to 
the laws of Ohio who have 0.05 parts per trillion (ppt) of PFOA (C-8) and at least 0.05 ppt of any other PFAS 
in their blood serum”



3M and Wolver ine Wor ldwide 
(Michigan)  

 1958 - Wolverine began treating boot leather with 3M’s PFAS 
product Scotchgard at its tannery in Rockford, Michigan

 2017 - Michigan residents filed a putative class action against 
3M and Wolverine, alleging PFAS contamination in drinking 
water wells (Zimmerman v. The 3M Company, No. 1:17-cv-
01062 (W.D. Mich.))

 The plaintiffs asserted claims for negligence, private 
nuisance, and public nuisance against Wolverine, and 
negligence against 3M, seeking damages and injunctive relief, 
including medical monitoring.

 September 2022 - Wolverine and 3M agree to settle with 
approximately 1,700 residents for $54 million. The settlement 
is awaiting court’s approval



GenX (N orth  Caro l in a)

 DuPont manufactured GenX at its Fayetteville Works facility, 
located in southeastern North Carolina adjacent to the Cape 
Fear River

 2016 – researcher paper published showing elevated GenX
(and PFOA and PFOS) in drinking water treatment plant 
samples downstream from DuPont facility

 October 2017 - residents near the plant began filing lawsuits 
against Chemours

 January 2018 - four plaintiffs consolidated their cases into a 
purported class action

 April 2019 - the suit’s negligence, gross negligence, private 
nuisance, and trespass claims survived DuPont and Chemours’ 
motion to dismiss

 Discovery ongoing



State  Atto rn eys  General  Su i ts

 State of Delaware:

 July 2021 - Delaware settled with DuPont, Chemours, and Corteva for $50 million before 
filing suit.

 The three companies, headquartered in Delaware, also agreed to pay the state an 
additional $25 million if similar claims in other states are settled for more than $50 
million.

 Numerous states have since followed suit, bringing claims against some combination of 
3M, various DuPont-related companies, and, to a lesser extent, specialty products 
manufacturers such as Arkema, Solvay Specialty Polymers, and others.

 Attorneys General often base PFAS suits around similar claims, such as drinking water 
contamination, violation of state regulations, and harm to public health and natural 
resources. The common relief requested is clean-up costs and the installation of new 
water filtration systems.

 Most pending AG suits also allege harms due to PFAS manufacturing.



State  o f  Minn esota

 PFAS manufacturer disposed of PFAS-
containing waste at disposal sites, landfills, 
unlined dumps, and into surface waters

 State of Minnesota brought claims under 
Minnesota statutes and various tort theories

 $850 million settlement to fund water quality 
projects in Twin Cities, including alternative 
water supplies and treatment of existing 
supplies



New  Mex ico  v.  Un ited  States

 Cannon AFB, Clovis NM (Ogallala Aquifer) and Holloman AFB, Tularosa NM

 Contamination to dairy farms, home wells

 November 2018 - State issued NOV

 December 2018 - State incorporated PFAS into State RCRA Permit for Cannon AFB

 January 2019 - United States filed preemption suit re RCRA permit

 March 2019 - New Mexico filed suit against Air Force

 July 2019 - New Mexico filed motion for preliminary injunction

 September 2019 - United States responded with cross-motion to dismiss

 Case now transferred to the AFFF MDL



AFFF  L i t igat ion  - What  i s  MD L?

 MDL stands for “Multidistrict Litigation”

 A legal proceeding in federal civil litigation, 
aimed at reducing the burden on federal 
district courts, and make litigation more 
convenient for parties and promote overall 
efficiency in the courts (28 U.S.C § 1407 –
Multidistrict Litigation)

Source: Cornell Law School



AFFF  L i t igat ion  - MD L Organizat ion

 When civil actions in different district courts involve common questions of fact, 
they may be temporarily consolidated and transferred to a single district court for 
pretrial proceedings, though they remain separate cases

 Case starts by filing a complaint in a District Court (“Home Court”)

 Motion to transfer to the Judicial Panel on Multidistrict Litigation

 Seven circuit and district judges designated by the Chief Justice of the United States

 Plaintiffs and defendants are represented by Plaintiffs Executive Committee (“PEC”) 
and Defendants Executive Committee (“DEC”)

Source: Cornell Law School



AFFF  L i t igat ion  – M DL Resolut ion  Opt ion s

 Motions

 Dismiss or Summary Judgment

 Bellwether Trial

 Judge will decide critical threshold 
issues 

 Dismissal, Settlement, or Reversion to 
Home Court for further proceedings



I n  Re :  Aq ueou s  F i lm-Formin g  Foam (AFFF)  P ro du ct  
L iab i l i t y  L i t igat ion (M DL N o.  2 8 7 3)

 Pending in the US District Court, District of South Carolina 

 Judge Richard M. Gergel

 Approximately 3,200 active cases, some of which were transferred from other 
districts while others were filed there directly, with more being added each month

 Plaintiffs include water suppliers (cities, water districts, and private businesses), 
personal injury plaintiffs, and class actions for medical monitoring and diminution in 
value of property

 Defendants are manufacturers of AFFF and its PFAS constituents and the Department 
of Defense

 Consolidated discovery and perhaps simplified settlements



AFFF  M DL L i t igat io n  – Pla int i f fs  

 Over 13,000 plaintiffs, including

 Over 110 Cities

 19 Counties

 14 States

 84 Utility Providers

 Over 12,600 individuals



AFFF  M DL:  Su i t s  Against  AFFF  Manufact urers

• 3M Company

• E.I. DuPont De Nemours

• Tyco Fire Products

• Angus International Safety Group

• Buckeye Fire Equipment Company

• Chemguard, Inc.

• The Chemours Company

• Chubb Fire Ltd.

• Kidde-Fenwal and Kidde PLC

• National Foam

• Raytheon Technologies Corporation

• UTC Fire & Security Corporation

• Other Manufacturers



AFFF  M DL L i t igat io n  S tat us

 September 2016 - First cases filed by individual plaintiffs

 September 2018 - AFFF MDL 2873 case filed

 April 2019 - Court denied all pending motions to dismiss

 October 2019 - Court held a “Science Day”, hosting 
scientists who study PFAS—plaintiffs and defendants each 
selected two scientists—for several hours of presentations 
and direct questioning by the court

 Discovery to date

 Over 4.6M documents produced between parties

 Over 159 depositions conducted

 Monthly Joint Status Reports from PEC and DEC

 Monthly Case Status Conferences (update and discovery/motion practice coordination)



AFFF  M DL L i t igat io n  S tat us  (cont ’d )

 Order tolling claims against certain defendants for 18 months

 Order denying preliminary injunction

 March 2021, the parties selected a pool of ten cases brought by water providers as 
bellwether cases for the MDL

 November 2021, the manufacturing defendants filed a motion for partial summary 
judgment arguing that they had immunity from suit under the government 
contractor defense. September 16, 2022 – motion denied.

 September 2022, the court selected the City of Stuart, Florida as the first 
bellwether case



AFFF  M DL:  Su i t s  Against  AFFF  Manufact urers  ( c o n t ’d )

Only one case from the MDL has settled to date

 January 2021 several hundred residents of Peshtigo, Wisconsin settled against Tyco 
Fire Products and two other affiliated AFFF manufacturers

 Plaintiffs claimed they were exposed through drinking water wells near a Tyco Fire 
Technology Center that routinely used firefighting foam

 The original agreement provided for a total settlement amount of $17.5 million, 
consisting of $11 million for property value diminution; $4 million for drinking water 
exposure to PFAS; and $2.5 million for individuals suffering from eligible diseases 
allegedly caused by exposure to PFAS in drinking water

 The final settlement approved by the court did not resolve personal injury claims

 The Settlement Administrator received 499 property and 1,109 exposure claims prior 
to the claim deadline

 Estimated payment amounts range from $1,000 for a former resident exposed to 
PFAS contamination in drinking water, to $65,000 for a current property owner with 
total PFAS concentration in drinking water of 70+ ppt



AFFF  M DL:  Su i t s  Against  D ep artment  o f  D efense

 Cases filed against U.S. Department of Defense, U.S. Air Force, U.S. Navy, and U.S. 
Army

 1970s - Military installations started using AFFF to extinguish chemical fires or spills, 
as well as during crash crew training exercises, hanger system operations and 
testing, and for other emergency response actions

 FTCA authorizes tort claims against the federal government for personal injury or 
property damages caused by negligent acts or omissions of federal employees and 
officers

 FTCA sets procedural requirements prior to initiating an FTCA lawsuit, such as giving 
the government an initial opportunity to evaluate the plaintiff’s claim and decide 
whether to settle before the case proceeds to federal court



L i t igat io n  - Example  Case  – C i ty  o f  A ir way  He ight s

 City located in Spokane County near Fairchild 
Air Force Base and Spokane International 
Airport

 Population – approximately 9,200 

 The City’s Public Works Department, Water 
Division supplies drinking water to more than 
8,300 people through an interconnected water 
supply and distribution system



Example  C ase  – C it y  o f  A i rway  He ights  ( cont ’d)

 May 2017, Air Force sampled four of the City’s drinking water wells. PFAS 20x times 
higher than EPA’s Health Advisory level were found in three wells. 

 The City shut down contaminated wells and switched to the City of Spokane’s water 
supply through an intertie.

 The City is currently evaluating alternative water supply options.

 Claims: Trespass (FTCA), Nuisance (FTCA/Manufacturers), Negligence 
(FTCA/Manufacturers), Defective Product – Failure to Warn, Defective Product –
Design Defect, Unjust Enrichment, Declaratory Judgment.

 Claim amount: $47,000,000



CD C/ATSDR P FAS  Ex po su re  Assessme nt  for  
Spokan e C ou nty  near  Fa i rch i ld  A ir  Force  Base

 PFAS Exposure Assessment Participation: 333 people (286 adults and 47 children) 
representing 168 households. Participants’ blood was tested for 7 different PFAS and 
compared to the levels found in the US population.

 99% of participants showed PFHxS levels above the national average, 98% of 
participants showed PFOS levels above the national average, 96% of participants 
showed PFOA levels above the national average, 71% of participants showed PFDA 
levels above the national average, 66% of participants showed PFNA levels above the 
national average.

National Average (μg/l) Spokane County (μg/l)

PFHxS 1.2 72.9

PFOS 4.7 42.4

PFOA 1.6 9.7

PFNA 0.6 0.7

PFDA 0.2 0.2



CD C/ATSDR P FAS  Ex po su re  Assessme nt  for  
Spokan e C ou nty  near  Fa i rch i ld  A ir  Force  Base



L i t i gat i on  - Exa mp le  Ca s e  – L ake woo d  Wate r  D i s t r i c t

 The District is a municipal water purveyor 
with municipal water rights issued by the 
Washington State Department of Ecology

 The District supplies drinking water to 
approximately 115,000 customers through 
an interconnected water supply and 
distribution system

 The District draws from 30 active wells, 
owns 13 water tanks, utilizes 256 miles of 
water main, and maintains nearly 17,000 
water connections



Example  C ase  – Lakewood Water  D ist r i c t  (cont ’d)

 In 2017, the District tested its wells for PFAS

 30 active wells, six tested positive for PFAS

 Two wells tested above EPA’s Health Advisory level 

 The District shut down contaminated wells and is designing and constructing 
filtration systems

 Claims: Trespass (FTCA), Nuisance (FTCA/Manufacturers), Negligence 
(FTCA/Manufacturers), Defective Product – Failure to Warn, Defective Product –
Design Defect, Unjust Enrichment, Declaratory Judgment, RCRA (Federal 
Defendants), CERCLA

 Claim amount: $378,000,000



Sui ts  against  D i schargers  o f  Contaminated  Water

 Litigation has also arisen concerning the presence of PFAS in wastewater and often 
includes claims under the Clean Water Act (CWA) and the Resource Conservation and 
Recovery Act (RCRA)

 November 2019 - State court suit against PFAS suppliers (including 3M, Old DuPont, and 
Chemours), two dozen carpet manufacturers and other companies in the carpet industry, 
the City of Dalton (Dalton Utilities), and the Dalton Whitfield Solid Waste Authority 
(DWSWA) (Johnson v. 3M, Case no. 4:20-cv-8-AT). September 2021, court denied Dalton 
Utilities’ motion to dismiss with respect to the plaintiff’s CWA and abatement of nuisance 
claims and granted it with respect to the nuisance (damages) claim. The court also denied 
in full DWSWA’s motion to dismiss

 February 2021 - Suit against four PFAS suppliers (including 3M), a textile mill operator, the 
Town of Trion, and an individual landowner (Parris v. 3M, Case no. 4:21-CV-40-TWT) 
alleging mill purchased PFAS from the suppliers, used it to make water- and stain-
resistant fabrics, and discharged it pursuant to an NPDES permit to the Town’s wastewater 
treatment plant. March 2022, court denied the Town’s and landowner’s motions to 
dismiss, rejecting Trion’s “permit shield” argument, noting that the town’s NPDES permit 
does not have any conditions related to PFAS. 



Consumer Products 
Litigation

 Suits have been filed regarding the following consumer 
products:

 Cosmetics (Clorox, Burt’s Bees, L’Oreal, Cover Girl)

 Feminine hygiene products (Thinx, Knix)

 Cleaning supplies (Gamer Advantage)

 Paper products (Amazon, NatureStar)

 Food service (McDonald’s, Burger King, Cava, 
Kroger)

 Dental products (P&G)

 Apparel

 Firefighting turnout gear 



Chemical  Co mpan ies ’  Lawsuit s  Against  EPA

 EPA has proposed new lifetime health advisory amounts in drinking water for several 
PFAS, now including GenX (10 ppt) and perfluorobutane sulfonic acid or PFBS (2,000 
ppt)

 July 2022 - Chemours Company suit against EPA in the 3rd Circuit, U.S. Court of 
Appeals challenging EPA’s review of the agency’s health advisory for GenX, and 
arguing EPA failed to use best available science

 August 2022 - American Chemistry Council suit in the District of Columbia Circuit, 
U.S. Court of Appeals challenging EPA’s interim lifetime health advisories for two 
PFOA and PFOS, arguing EPA failed to follow administrative law in setting PFOA levels 
at 4 ppq and PFOS levels at 20 ppq for PFOS
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Lifetime Health Advisories (LHAs)

 Authorized by Safe Drinking Water Act
 For contaminants without MCLs for which 

health effects are known or suspected
 Not legally enforceable
 No open peer review or public comment
 Available for ~200 contaminants
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PFAS 2009 2016 2022
PFOA 400

70
0.004

PFOS 200 0.02
GenX ‐ ‐ 10
PFBS ‐ ‐ 2000

PFAS LHAs (in ng/L = ppt)

PFOA          PFBS



2016 LHA Derived from Lab Animal Study
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 Reference Dose (RfD) = Safe Level = Rate of exposure per body weight.  
Units usually mg/kg‐d, for PFAS ng/kg‐d .

 Background Exemption = 100% — Relative Source Contribution (RSC)
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Lifespan Exposure of PFOA 
Transgenerational Toxicokinetic Model for PFAS

20.6 µg/L 
PFOA

at 1 year

6.6 µg/L 
PFOA

at 7 years

3.6 µg/L PFOA
steady state as 

adult

4.0 µg/L PFOA
at time of 
delivery

3.6 µg/L PFOA
steady state as 

adult

4.0 µg/L 
PFOA

at time of 
delivery

1.1 µg/L PFOA
at one year 

breastfeeding

PFOA Concentration 
in Drinking Water = 
0.012 µg/l (12 ppt)

 Goeden et al. model used in MN and NH to 
establish drinking water standards

 Based on maximum target PFAS serum level
 Example for NH PFOA MCL of 12 ppt

Goeden et al. (2018), J Expo Sci Environ Epidemiol. 29(2):183-195. 



PFAS in Human Serum

 Two generation 
pharmacokinetic modeling

 Current models/data 
indicate PFAS in serum 
highest in children (basis 
of NH MCLs, figure at 
right)

 Trending critical health 
effect:  Immune system 
development

5
Figure:  https://www4.des.state.nh.us/nh‐pfas‐investigation/wp‐content/uploads/June‐PFAS‐
MCL‐Technical‐Support‐Document‐FINAL.pdf



Reference Doses:  2016 v. 2022 LHAs

PFAS
Reference 

Dose 
(ng/kg‐d)

Health 
Advisory 
(ng/L)

Adverse effect

PFOA + PFOS
(2016) 20 70 Developmental timing 

differences in rats
PFOA
(2022) 0.0015 0.004 Decreased anti‐tetanus 

antibodies in children
PFOS
(2022) 0.0079 0.02 Decreased anti‐diphtheria 

antibodies in children

6



Serum Considered for 2022 PFOS LHA

 Table (excerpt) for PFOS 
from Health Effects 
Support Document

 POD = Point of 
Departure

 BMDL = Benchmark 
Dose Lower Limit

 Internal Dose = 
Concentration in Serum
 PODs are at 0.54 to 

0.72 µg/L
 Typical U.S. adult has 4 

to 5 µg/L at present
 Median levels were 

~30 µg/L in late 1990s
 Levels in infants > 

levels  in adults

7

Source:  
https://sab.epa.gov/ords/sab/apex_util.get_blob?s=15339003658829&a=100&c=11827063920714714&p=18&k1=2467&k2=&c
k=1AIj8YwXhYjlJ0WpjsHKCZYaVj6YFkQcAGtTBemddRMnSh9fP8AZfvp‐US2IBIeflLlNGqVximgAJf8vkg8tWw&rt=IR



Thoughts/Perspectives on PFOA/PFOS LHAs

 Maximum Contaminant Levels (MCLs) will likely be 
proposed at reliable detection limits (~4 ppt ?)
 Significance of endpoints
 Tetanus in the U.S. (2001 to 2008)
 233 total cases (29 per year)
 26 total deaths (3 per year)

 Diphtheria in the U.S. (1996 to 2018)
 14 total cases (<1 per year)
 1 death

 Epidemiological studies are based on high‐end 
environmental exposures

8
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6012a1.htm
https://www.cdc.gov/vaccines/pubs/pinkbook/dip.html



GenX in North Carolina – 2017 Evaluation
 “In July 2017, DHHS set a provisional health goal 
of 140 nanograms per liter (ng/L) or parts per 
trillion (ppt) for GenX in drinking water. This is a 
level of GenX in drinking water below which no 
adverse health effects would be expected over a 
lifetime of consumption.”
 “NCDHHS is currently reviewing EPA's human 
health toxicity assessment for GenX chemicals. 
The current provisional drinking water health goal 
will likely be replaced by EPA's national health 
advisory level for GenX in drinking water when 
that becomes available, which is expected in 
spring 2022.”

9https://epi.dph.ncdhhs.gov/oee/a_z/genx.html



Downward Cascade of GenX Toxicity 
Values and Drinking Water Criteria

Agency / Time
Reference 
Dose (RfD) 
(ng/kg‐d)

Relative Source 
Contribution 
(RSC) Allotted 
to Drinking 

Water

Safe Drinking 
Water Criterion 
(ng/L = ppt)

NC DHHS pre‐2017 10,000 100% 71,000
NC DHHS 2017 100 20% 140
US EPA 2022 3 20% 10

10
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