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ACCORDING TO THE
SCIENCE OF MEMORY,
YOU ARE LIKELY TO
FORGET NINETY
PERCENT OF WHAT 1
PRESENT TODAY.
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OR WERE TI ALREADY
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LAZY TO
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NINETY

MAKE MORE PERCENT
THAN ONE  OF WHAT

SLIDE?

YOU JUST
SAID.




PER- AND POLYFLUOROALKYL SUBSTANCES

Perfluorinated chemicals carbon atoms are totally

fluorinated like perfluorooctanoate (PFOA) and P FAS P F OA
) )

perfluorooctane sulfonate (PFOS).
Polyfluorinated chemicals have at least one carbon

chain atom that is not totally fluorinated. P F O S



Why PFAS?

Uniqgue physical and chemical properties

Oil and water repellency

Temperature resistance

Friction reduction




How PFAS?

Mobile

Persistent

Bioaccumulative

Not know to degrade in environment



Where PFAS?




Where Is PFAS in the
Environment?

Groundwater

Drinking Water

Wastewater (industrial and municipal)
Soil

Air?

People

Your couch, carpet, clothes, shoes, cooking items,




PFAS Introduction

e Group of man-made chemicals

e Used in:
« Water and stain repellents
« Nonstick coatings
« Polishes, waxes, and paints
e Cleaning products
 Firefighting foams (AFFF)

* Known to cause harmful health effects
« C-F is a very strong bond
 F has the highest electronegativity on periodic chart

Source(s): www.michaelbest.com
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http://www.michaelbest.com/

PFAS Classifications

 Main Classes:
e Acids (PFAAS)
e Precursors
e Others

« Many Sub-classes
« Carboxylic acids
e Sulfonic acids
e Fluorotelomers

e Thousands of individual
compounds

Source(s): Wang et al., 2017, ES&T, 51:2508-2518; Barzen-Hanson et al., 2017, ES&T.



* Brief History

e Began manufacturing in early 1940s, sold for decades
« Placed in unlined landfills and into rivers
 Failed to properly alert public of dangers
« Multiple lawsuits against companies that produced PFAS

* PFOA Stewardship Program (2006)

« 8 companies agree to reduce PFOA emissions by 95% by 2010
« All 8 companies report they met the goals
* Only applied to PFOA, companies now using different PFAS

Source(s): www.epa.gov/pfas/basic-information-pfas; https://www.epa.gov/assessing-and-
managing-chemicals-under-tsca/pfoa-stewardship-program-baseline-year-summary-report



http://www.epa.gov/pfas/basic-information-pfas
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/pfoa-stewardship-program-baseline-year-summary-report
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EPA Council on PFAS

April 2021

* Charged to develop the PFAS Strategic Roadmap
* “Whole-of-EPA" approach
* Plan to make serious progress during first term of Biden-Harris

« Comprised of senior technical and policy leaders from EPA program
offices and Regions

Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA
(QOHERITAGE®
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https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024#webinar

October 18, 2021

EPA Strategic Roadmap: EPA's
Commitments to Action 2021-2024

(OHERITAGE®

The Agency’s Approach
Consider the Lifecycle of PFAS

e Get Upstream of the Problem
« Hold Polluters Accountable

» Ensure Science-Based Decision Making
 Prioritize Protection of Disadvantaged
Communities

16




Source: PFAS Strategic Roadmap: EPA's Commitments to Action 2021—2024
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https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf

Source:

Cross-
Program

Office of
Research
and
Development

Office of
Chemical
Safety and
Pollution
Prevention

EPA Key
Actions
Required

by

Office of Air
and

Radiation

Office of

Water

Office of
Land and
Emergency
Management
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Source: PEAS Strategic Roadmap: EPA's Commitments to Action 2021-2024 | US EPA



https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024

EPA issued first toxicology test order in
June 2022 under Section 4 of TSCA

This document describes EPA's Strategy for
identifying candidate PFAS for which EPA
plans to require companies to perform
testing using its TSCA section 4 authority. The
information derived from testing will be used
by the Agency to evaluate of toxicity and risks
associated with this large class of chemicals,
and could further inform the Agency’s future
research, monitoring, and regulatory efforts.

Source: National PFAS Testing Strategy | US EPA



https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/national-pfas-testing-strategy

The five sets of structural filters identified a
starting list of 6,504 PFAS used in the
development of the Strategy.

EPA used a computer program to sort into 9

categories

» PFAS derivatives

» Perfluoroalkyl acids (PFAASs)

» Perfluoro PFAA precursors

» Non-PFAA perfluoroalkyls

o Perfluoroalkane sulfonamide (FASA)-based
PFAA precursors

* Fluorotelomer-based PFAA precursors

» Silicon PFAS

« Side-chain Fluorinated Aromatic PFAS

» Other Aliphatic PFAS

Think Toxicity
Testing by
manufacturers.

Source: National PFAS Testing Strategy (epa.gov)

(OHERITAGE®
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https://www.epa.gov/system/files/documents/2021-10/pfas-natl-test-strategy.pdf



https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024



https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024

Exhihit 2: Timeline of UCMR 5 Activities

rule publication manitoring)

«  EPA/States send .
SOWARS PWS Sample Collection; Laboratory
registrations Amalysis; Reporting (~1/3 in each

o EPA/States review year)

GWERMP submittals | ® Al large systems serving more
than 10,000 people

& All small systems serving
between 3.300 and 10.000
people, if confirmed by EPA

s LUpto 800 small systems serving

*  EPA conducts
outreach/trainings

«  EPA confirms sample
collection by mid-

2022 023 | 2024 | 2025 2026
Pre-sampling +—— Sampling Period —» Post-sampling
Activity by EPA, Activity
. I
States EPA, State' Implementation Activities PWSs, Laboratories
+  EPA manages s EPA, State provide compliance s Complete
Laboratory Approval assistance resampling, as
Program «  EPA, State implement small needed
+ EPA organizes system montoring «  Conclude daia
Partnership e EPA posts data quarterly 1o reporting
Agreements and State NCOD
Monitoring Plans +  EPA confirms sample collection EP
» EPA/States notify by mid-2023 (for small systems . “PA A
affected PWSs of scheduled for 2024 monitoring) = Complete upload of
. L d by mid-2024 (fi Il LUCMR 5 data to
UCMR 5 monitoring and by mid-2024 (for sma NCOD
plan following final systems scheduled for 2025 :

UCMR 5
Rulemaking

2022 with small
systems scheduled
for 2023 monitoring.

between 25 and 3.299 people, as
confirmed by EPA

Pre-sampling
Activity by PWSs
+ Register for a

SDWARS account
and provide sampling
location inventory
and contact
information

State participation is defined in voluntary Partnership Agreements vith EPA</PHOTO=

Source: 2021-27858.pdf (govinfo.gov)



https://www.govinfo.gov/content/pkg/FR-2021-12-27/pdf/2021-27858.pdf

EPA published human
health toxicity assessment
for GenX Chemicals which

are hexafluoropropylene
oxide (HFPO) dimer acid
and its ammonium salt

Source: Human Health Toxicity Assessments for GenX Chemicals | US EPA



https://www.epa.gov/chemical-research/human-health-toxicity-assessments-genx-chemicals

Source: 2022-13158.ndf (govinfo.gov) and Drinking Water Health Advisories for PFOA and PFOS | US EPA


https://www.govinfo.gov/content/pkg/FR-2022-06-21/pdf/2022-13158.pdf
https://www.epa.gov/sdwa/drinking-water-health-advisories-pfoa-and-pfos






https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024

Source: www.epa.gov/newsreleases/epa-proposes-designating-certain-pfas-chemicals-hazardous-substances-ur



http://www.epa.gov/newsreleases/epa-proposes-designating-certain-pfas-chemicals-hazardous-substances-under-superfund

Source: EPA Responds to New Mexico Governor and Acts to Address PFAS Under Hazardous Waste Law | US EPA



https://www.epa.gov/newsreleases/epa-responds-new-mexico-governor-and-acts-address-pfas-under-hazardous-waste-law



https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024



https://www.epa.gov/pfas/pfas-strategic-roadmap-epas-commitments-action-2021-2024

National
Defense
Authorization
Act

SEC. 7361. PFAS DESTRUCTION AND DISPOSAL GUIDANCE.

(a) IN GENERAL.—Not later than 1 year after the date of enactment of this Act, the Administrator shall publish
interim guidance on the destruction and disposal of perfluoroalkyl and polyfluoroalkyl substances and materials
containing perfluoroalkyl and polyfluoroalkyl substances, including—

(1) agueous film-forming foam;

(2) soil and biosolids;

(3) textiles, other than consumer goods, treated with perfluoroalkyl and polyfluoroalkyl substances;

(4) spent filters, membranes, resins, granular carbon, and other waste from water treatment;

(5) landfill leachate containing perfluoroalkyl and polyfluoroalkyl substances; and

(6) solid, liquid, or gas waste streams containing perfluoroalkyl and polyfluoroalkyl substances from

facilities manufacturing or using perfluoroalkyl and polyfluoroalkyl substances.

(b) CONSIDERATIONS; INCLUSIONS.—The interim guidance under subsection (a) shall—
(1) take into consideration—
(A) the potential for releases of perfluoroalkyl and polyfluoroalkyl substances during
destruction or disposal, including through volatilization, air dispersion, or leachate;
and
(B) potentially vulnerable populations living near likely destruction or disposal sites; and
(2) provide guidance on testing and monitoring air, effluent, and soil near potential destruction or
disposal sites for releases described in paragraph (1)(A).

(c) REVISIONS.—The Administrator shall publish revisions to the interim guidance under subsection (a) as the
Administrator S. 1790—1093 determines to be appropriate, but not less frequently than once every 3 years.

Figure 1-1. FY 2020 NDAA Section 7361.
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In
Summary
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1763-23-1 Perfluorooctane sulfonic acid PFOS 1 1 1 1 1 1 1 7
335-67-1 Perfluorooctanoic acid PFOA 1 1 1 1 1 1 1 7
13252-13-6 Hexafluoropropylene oxide dimer acid HFPO and GenX 1 1 1 1 1 1 6
355-46-4 Perfluorohexanesulfonic acid 1 1 1 1 1 1 6
375-73-5 Perfluorobutane sulfonic acid PFBS 1 1 1 1 1 1 6
375-95-1 Perfluorononanoic acid 1 1 1 1 1 5
307-55-1 Perfluorododecanoic acid 1 1 1 1 4
335-76-2 Perfluorodecanoic acid 1 1 1 1 4
29420-49-3 Potassium perfluorobutane sulfonate PFBS related salt 1 1 1 3
376-06-7 Perfluorotetradecanoic acid 1 1 1 3
Hexafluoropropylene oxide dimer acid HFPO ammonia salt or
62037-80-3 ammonium salt GenX 1 1 1 3
2058-94-8 Perfluoroundecanoic acid PFUNA 1 1 1 3
307-24-4 Perfluorohexanoic acid PFHXA 1 1 1 3
375-85-9 Perfluoroheptanoic acid PFHpA 1 1 1 3
9-Chlorohexadecafluoro-3-oxanonane-1-sulfonic
/56426-58-1 acid OCI-PF30NS ! ! ! 3
11-Chloroeicosafluoro-3-oxaundecane-1-sulfonic
/63051-92-9 acid 11C1-PF30UdS ! ! ! 3
919005-14-4 4,8-Dioxa-3H-perfluorononanoic acid ADONA 1 1 1 3
2795-39-3 Potassium perfluorooctane 1 1 2
307-35-7 Perfluorooctylsulfonyl fluoride 1 1 2
45187-15-3 Perfluorobutanesulfonate 1 1 2
113507-82-7 Perfluoro (2-ethoxyethane) sulfonic acid PFEESA 1 1 2
151772-58-6 Nonafluoro-3, 6-dioxaheptanoic acid NFDHA 1 1 2
2355-31-9 N-methyl perfluorooctanesulfonamidoacetic acidNMeFOSAA 1 1 2
2706-90-3 Perfluoropentanoic acid PFPeA 1 1 2
2706-91-4 Perfluoropentanesulfonic acid PFPeS 1 1 2
27619-97-2 1H,1H, 2H, 2H-Perfluorooctane sulfonic acid 6:2FTS 1 1 2
2991-50-6 N-ethyl perfluorooctanesulfonamidoacetic acid |[NEtFOSAA 1 1 2
375-22-4 Perfluorobutanoic acid PFBA 1 1 2
375-92-8 Perfluoroheptanesulfonic acid PFHpS 1 1 2
377-73-1 Perfluoro-3-methoxypropanoic acid PFMPA 1 1 2
39108-34-4 1H,1H, 2H, 2H-Perfluorodecane sulfonic acid 8:2FTS 1 1 2
72629-94-8 Perfluorotridecanoic acid PFTrDA 1 1 2
757124-72-4 1H,1H, 2H, 2H-Perfluorohexane sulfonic acid 4:2FTS 1 1 2
863090-89-5 Perfluoro-4-methoxybutanoic acid PFMBA 1 1 2
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Source: Safer States :: PFAS



https://www.saferstates.com/toxic-chemicals/pfas/

Source: Safer States :: PFAS



https://www.saferstates.com/toxic-chemicals/pfas/

Source: Safer States :: PFAS



https://www.saferstates.com/toxic-chemicals/pfas/

Bill Tracker for PFAS

Current Policy

Alaska

Arizona

Arizona

SB 121: Requires responsible parties to test for perfluoroalkyl and polyfluoroalkyl substances in all
drinking water when a PFAS substance is released in the area of the water supply. Allows state fire
marshall to adopt regulations requiring the use of alternative PFAS-free firefighting

foam. Establishes MCLs for PFAS in drinking water.

HB 171: Requires responsible parties to test for perfluoroalkyl and polyfluoroalkyl substances in all
drinking water when a PFAS substance is released in the area of the water supply. Allows state fire
marshall to adopt regulations requiring the use of alternative PFAS-free firefighting foam.
Establishes MCLs for PFAS in drinking water.

HB 2461 : Establishes drinking water aquifer water quality standards for pollutants such as PFAS.

5B1283: Indiana HB 1184: Requires the state department of health to establish state maximum contaminant levels
for PFAS in water provided by public water systems.

Indiana HB 1276: Establishes the PFAS chemical blood testing program under the department of health for
the purpose of bload testing certain individuals for a higher concentration of PFAS chemicals to
study the health effects of 2 higher concentration of PFAS chemicals in an individual's blood.

Source: Safer States :: PFAS



https://www.saferstates.com/toxic-chemicals/pfas/

What Do You
Think?
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