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PFAS contamination is Michigan's biggest CHEMICALS
environmental crisis in 40 years States take up PFAS fight: 'Is this the next ashestos?'

These once-common chemicals are linked to cancer and a host of other]  Ellen M. Gilmer and Ariana Figueroa, E&E News reporters « Published: Monday, June 3, 2019
ailments. And they may be tainting more than 11,000 sites around

Michigan. €he New Jork Eimes
Uniated 427 v EDT Ao 26, 2019 RE%V% E.PA. Will Study Limits on Cancer-Linked
HOUR Chemicals. Critics Say the Plan Delays
. L. Action.
FDA food testing finds contamination by PFAS and other ‘forever
@( }I;S NEWS SHOWS . Chemicals’ a By Coral Davenport
\h“ S Health Jun 3, 2019 12:33 PM EDT SRR

sciencemag.orng SCIENCE

New study claims 43 states expose —

millions to dangerous chemical in Concerned Scientists
drinking water o o o o s

How the Chemical Industry Deployed the In Michigan, concerned citizens have helped
BY BRIAN PASCUS I e vsseie LIVE RADIO Disinformation Playbook on PFAS reveal contamination by long-lasting nonstick Lhtml(d
Shots GENNA REED, LEAD SCIENC ND POL ALY \ 27, 2019, 2:54 PM By SaraTalpos, in Rockford, Michigan
YOUR HEALTH . . EPA plans to regulate cancer-causing chemicals found in
Scientists Dig Into Hard Questions About The America's drinking water
. Fluorinated Pollutants Known As PFAS
| __.com | Ledyard King, USA TODAY

Toxic Chemicals Contaminate Cape Toxic stream of ‘mystery foam’ near Detroit was PFAS - but

By Georeen Tanner from where?

Published January 25, 2019 . "': Y _' - m




ENVIRONMENT

lllinois AG says 3M's Cordova plant
dumped, hid chemicals in
surrounding water

In a lawsuit, the state says the artificial chemicals were discharged into
the river, groundwater and residential wells around the Cordova facility
for years.

https://www.wqgad.com/article/tech/science/environment/3m-cordova-illinois-lawsuit-water-chemicals-contaminated-p(

é kwac

= Livestream News Weather Video Celebrating75 Sports Black History Month Hometown Hero Download Our Ay

lllinois, lowa’s history with 3M, announces
$10.3B settlement over PFAS contaminating
water supplies

Chemical giant announces $10.3B settliement over PFAS contaminating water supplies

M

WNIJ News

lllinois AG's latest lawsuit alleges
manufactures knew PFAS products
posed significant risks

Northern Public Radio | By Juanpablo Ramirez-Franco ﬂ =
Published February 2, 2023 at 1:16 PM CST N

ted-pfas/526-5af65726-8484-4a2¢c-815e-892dcad0d9f5; https://www.kwgc.com/2023/06/24/illinois-iowas-history-with-

3m/; https://www.northernpublicradio.org/wnij-news/2023-02-02/illinois-ags-latest-lawsuit-alleges-manufactures-knew-ptas-products-posed-significant-risks


https://www.wqad.com/article/tech/science/environment/3m-cordova-illinois-lawsuit-water-chemicals-contaminated-polluted-pfas/526-5af65726-8484-4a2c-815e-892dcad0d9f5
https://www.kwqc.com/2023/06/24/illinois-iowas-history-with-3m/
https://www.kwqc.com/2023/06/24/illinois-iowas-history-with-3m/
https://www.northernpublicradio.org/wnij-news/2023-02-02/illinois-ags-latest-lawsuit-alleges-manufactures-knew-pfas-products-posed-significant-risks

What are PFAS? .
\/ \/ \/ [

\/\/\/\/C
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PFOA - perfluorooctanoic acid

* Per-and poly-fluoroalkyl substances (PFAS)

* Represent a group of nearly 15,000 man-made organic

compounds are that mainly contain carbon-fluorine bonds \, \, \, \/

* PFOA/PFOS = >6 fully fluorinated carbons >’f/ \/C\/ \f/ \f\/ S0,H
* “long chain”

PFOS - perfluorooctanesulfonic acid

e Alternatives (GenX, PFBS) = <5 fully fluorinated carbons

e “short chain \/ \/ )

. . . L TR 4
* Highly stable, persistent, and bioaccumulative in the /\/ \/\/ >/S\

environment -- a.k.a. “forever” chemicals

PFBS - perfluorobutanesulfonic acid
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1947: 3M starts mass-
manufacturing PFOA

2007: PFOS and PFOA
found to be in the blood
serum of 98% of
Americans

2009: EPA issues
nonenforceable 'livetime
drinking water health
advisory'

1951: DuPont starts using
PFOA to make Teflon

2006: Manufacturers
agree to phase out long-
chain PFAS production;
turn to unproven short-

chain alternatives

2011: DOD acknowledges
contamination of military
sites nationwide

PFAS Timeline

1953: PFOS is used to
develop 3M’s
Scotchguard

2005: EPA panel
concludes PFOA is a
'likely' human carcinogen

2016: EPA reduces the
health advisory from 200
to 70 ppt

1960s: 3M and U.S. Navy
develop AFFF; it's used
worldwide by the 70’s and
found to have adverse
effects by the '80s

2000: 3M voluntarily halts
PFOA and PFOS
production; starts creating
short-chain PFAS
formulations (GenX)

2019: First EPA PFAS
action plan

1980s: 3M research finds
that employees have
PFOA and PFOS in their
blood; DuPont finds PFOA
passes from mother to
fetus

1999: Discovery of
DuPont's dumping of tons
of PFOA into landfills and

rivers in WV

2024: Enforceable MCL
established via final
drinking water rule
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Aqueous Film Forming Foam (AFFF)

Non-stick cookware and utensils
Stain repellent carpets, upholstery, and other fabrics
Grease/oil-resistant food packaging and containers
Stain and water-repellent apparel
Dental floss

Polishes, paints, sealants, and waxes

|
]
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Personal care products and cosmetics
Cleaning products
Contaminated food E



PFAS HEALTH CONCERNS IN AIR AND WATER ' >

Per- and polyfluoroalkyl substances (PFAS) are industrial chemicals that have been used in a variety of industries around the world since the 1940s. These chemicals . .
are stable in the environment and can accumulate over time. Research shows their negative impacts on human health, including reproductive and developmental PerkinE=mer
issues, depressed immune response, liver and kidney problems, and cancer. Detecting PFAS is the first step in mitigating health risks, and there are a growing number For the Better
of regulatory methods available to do so.

Air Emissions and Wet Scavenging ¢

Industrial emissions include chemical L T . AGRICULTURE .

manufacturers which release PFAS
during during thermal treatment of

waste and as products of incomplete ) Health Concern: Foams used at
combustion (PICs} air ili
‘ ports and military bases leach

l M into surface and ground water

Bio-accumulation of PFAS
in plant origin foods

Health Concern: PFAS contaminated Health Concern: Crops take in PFAS

Bio-accumulation in areas around biosolids are used as fertilizers from rain and ground water

roduction sites
v ® A v A

Wastewater leaches into
ground and surface water,
contaminating drinking
water sources

Municipalities draw from
ground and surface water
Landfill gas emits PFAS into the air,
Health Concern: Treatment plants and waste products containing PFAS

not designed to remove PFAS return leach into ground and surface water
contaiminates to surface water

PFAS ANALYTICAL Non-potable Water: EPA Air: 0TM-45, TO-15
M ETH 0 D S 8327 (draft), EPA Method (Modified), SW-846
1633 (draft), ASTM 7979 Modified Method 5 O
o Drinking Water: EPA Drinking and Non-potable O Soil: ASTM 7968, EPA " \777 —
933, EPA 537, Water: 1SO/DIS 21675, Method 1633 (draft) N ——

Health Concern: Consuming
fish containing PFAS

EPA 537.1 DIN 38407-42

Copyright ©2021, PerkinElmer, Inc. All rights reserved. PerkinElmer® is a registered trademark of PerkinElmer, Inc.



PFAS Removal

Conventional and advanced water treatments do not effectively
remove legacy PFAS and GenX from drinking water

Raw water | I |
Finished water \-— \

| | |

0 200 400 600 800

PFAS Concentration (ng/L)
CAmC5mComC7 mC8 mC9 mC10 mPFBS m PFHS m PFOS m GenX

LC-MS-MS used for measurement
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PFAS as a Problem

* The presence of PFAS was not widely reported until the
late 1990s to early 2000s

* Can be ingested, absorbed through skin, and inhaled

* Readily absorbed in the digestive tract and enters the bloodstream
quickly

* Possible health effects include: altered liver function, kidney and
cardiovascular disease, immune suppression, low birth weight,
difficulty becoming pregnant, pre-term birth, and cancer
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PFAS In Humans

* Found in soil, air, water, wildlife, and humans worldwide (including the
Arctic and Antarctic)

e 2015 study by U.S. National Health and Nutrition Examination Survey
found PFAS in over 97% of human blood samples
* PFAS can be broken down by our bodies, but slowly
e *Dose varies with exposure route and total dose is key
* *Type of PFAS would affect associated risks
e Can accumulate rapidly with continued exposure.
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PFAS in Fish

* PFAS persist in fish for long periods and can
bioaccumulate to high levels

e PFAS can be passed from female salmonids
to their eggs (Conard et al. 2022)

* You can be exposed to PFAS by consuming
contaminated fish

e PFAS cannot be removed from the fish via
cooking
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https://www.ewg.org/interactive-maps/pfas_contamination/map/

@ PFAS Contamination in the U.S. (October 4, 2021)
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https://www.ewg.org/interactive-maps/pfas_contamination/map/

@ PFAS Contamination in the U.S. (February 5, 2024)
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https://www.ewg.org/interactive-maps/pfas_contamination/map/

State Drinking Water Limits

=, Safel’ An Alliance for a
“ states ) Healthier World
\ M8 Ten states (ME, MA, MI, NH, NJ,
NY, PA, RI, VT, and WI) have

enforceable drinking water
2
NJ

standards for some PFAS

chemicals (DE and VA are

Y/

Thirteen additional states (AK,
CA, CO, CT, IL, MD, MN, NC, NM,
OH, OR, and WA) have adopted
guidance levels, notification
levels, and/or health advisories
for PFAS in drinking water.

‘ (///‘/;é‘; :s pending).
//////;////’ DC

[ Enforceable drinking [] Guidance levels,

water standards notification levels, V

Enforceable drinking and/or health advisories Sea Gra nt

water standards pending ILLINOIS—INDIANA

https://www.saferstates.org/priorities/pfas/



U.S. EPA Approach to PFAS

e Consider the lifecycle of PFAS
e Unique properties, ubiquity of uses,
multiple pathways for exposure

* Get upstream of the problem
* Hold polluters accountable
* Ensure science-based decision-making

* Prioritize protection of disadvantaged
communities

* Proposed MCL 4 ppt

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

n ent
Agency

PFAS Strategic Roadmap:
EPA’s Commitments to Action
2021-2024
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U.S. EPA Drinking Water Final Rule — April 2024

PFHxS, PFNA, HFPO-DA, and PFBS

Hazard Index

Compound Final MCLG Final MCL (enforceable levels)

PFOA Zero 4.0 parts per trillion (ppt) (also expressed
as ng/L)

PFOS Zero 4.0 ppt

PFHxS 10 ppt 10 ppt

PFNA 10 ppt 10 ppt

HFPO-DA (commonly known as GenX

Chemicals) 10 ppt 10 ppt

Mixtures containing two or more of 1 (unitless) 1 (unitless)

Hazard Index
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U.S. EPA Drinking Water Final Rule — April 2024

« How will it function?

* Regulated public water systems have 3 years to complete
initial monitoring
* Results must be included in their Annual Water Quality reports to
customers.

« Systems that have PFAS above the MCL have 5 years to
implement solutions to reduce PFAS.
* Public must be notified if levels exceed MCL

« Recommended solutions: GAC, RO, and ion exchange but no
required way
* May require closing contaminated wells or finding new source
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U.S. EPA Drinking Water Final Rule — April 2024

« What about funding?
« 1B available for small, disadvantaged, rural communities
through grant program for initial testing
* For public water systems and private well owners

 Part of 9B set aside to address PFAS contamination in drinking
water

« 12B available for general drinking water improvements

» Water Infrastructure Finance and Innovation Act low-cost
loan program also can be used to address PFAS
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