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Provide Stain, Grease, Water and Fire Resistance

Also:

Stain and water-resistant sprays
Medical devices (& stent coating)
Home barrier insulation

Specialty paints (e.g., outdoor)
Paper coatings

Ski wax, bike & auto lube
Semiconductor manufacturing
Solar panels

Cleaners (auto, chain, gun, piano)
Hydraulic fracturing lubricant
Chrome plating fume suppressant

3 % Shaving, O6d@hnddidsng
PROTECTIVE COATINGS NQN-STICK cook&s . : '

httos://www.voutube.com/watch?v=imZUJJ8keBE
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. Per- and Polyfluoroalky|
' Substances (PFAS)

Class of over 12,000 fluorinated chemicals
OForever Chemical sbé

C6|C4]|C3
Current Use
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https://www.youtube.com/watch?v=jmZUJJ8keB
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PFAS IMPACT

(PER- AND POLYFLUOROALKYL SUBSTANCES)

WORKERS INDUSTRY

CONSUMER WASTE INFRASTRUCTURE
PRODUCTS

ENVIRONMENT

© Hohenstein 2023
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INDUSTRY PFAS Coated
Cookware

CONSUMER
PRODUCTS

TO PEOPLE
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Legacy (long-chain)
PFAS bioaccumulate

in animals

? Animal origin food Current use

(short-chain)
PFAS are taken
up into produce

Crops in FIP-nearby field

Fluorochemical
industrial
emission

] LogoBAF=-0.44x+3.72 (R*=0.91) {

------------ " STT5 7 s
Carbon Chain Length of Individual PFCAs (x)

Liu et al 2019




Found in the bodies of most Americar]_s_ |
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Health Concerns:

A High cholesterol

A Decreased infant and fetal growth
A Certain cancers (kidney, testicular)
A Pregnancy induced hypertension
A Thyroid disease and dysfunction
A Ulcerative colitis

C8 Health Study
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Figure 2: Toxicological effects of PFAS on human biology. Solid lines indicate biological effects for which there is
strong evidence,; dashed lines, biological effects for which there is more limited evidence.

High Certainty e~
----------- Low Certainty 0 2

1.Neurotoxicity
Disruption of glutamatergic and
serotonergic neurotransmission

Updated list

includes immune,
liver, reproductive,
and other effects.

2. Endocrine system
Modulation of thyroid and sex-
hormone signaling

3. Immune system
Immunosuppression and chronic
inflammation

4. Liver
Hepatic steatosis and
development of NAFLD

5. Kidney
Kidney cancer

4 6. Pancreas
98 Pancreatic cancer

7. Male reproductive system
Testicular cancer

8. Developmental effect \l\\
Impacts on birth weight, reduced

response to vaccine

Lein 2024




Estimated 6 Million Americans with Impacted Water

Hydrological units with
detectable PFASs

Industrial sites Military fire
training areas

none =1 none =1

AFFF certified airports Wastewater
50% + - treatment plants

40% + +

Percentage with detectable PFASs

30% + +

- Detected

| 20% + +
Not detected 10% + _-l
No data o A =

none =1 <3 >3

Hu et al. ES&T Letters 2016
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Former Wurtsmith Air Force Base

Oscoda, Ml
PFAS contamination discovered .
over 15 years ago
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Contaminated base and residential
water, adjacent Van Etten Lake,
Clarks Marsh, and Au Sable River.
Discharges into Lake Huron.




Aqueous Film Forming Foam (AFFF)

Firefighter Training Vehicle Fires

Firefighters were told it was as
Osafe as soap and watero
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PFAS Easily Migrate into Groundwater

Groundwater is
commonly used for
drinking water by
cities, towns and
individual homes
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Do Not Eat Advisories
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PFAS and Dissolved Organic Carbon Enrichment in Surface Water
Foams on a Northern U.S. Freshwater Lake

Trever Schwichtenberg, Dorin Bogdan, Courtney C. Carignan, Patrick Reardon, Justin Rewerts,
Thomas Wanzek, and Jennifer A. Field*

Avoid Foam

Cite This: Environ. Sci. Technol. 2020, 54, 14455-14464




Poor disposal of
tannery waste at
dumping sites
across town

Wolverine Worldwide former Tannery

Rockford, MI
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<" [well Sampling Location

Wolverine Blvd NE

PFOS+PFOA, ppt (1,705)
© Non-Detect (924)

>0 to 10 (460)
©>101o0 70 (198) A
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Direction of Plume Migration
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Figure I is a map of the investigation area and groundwater
flow directions.
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NEW TONIGHT

ToxicHl| FILTERS CLEANING MOST PFAS FROM DRINKING WATER m 8




Some filters perform better than others...

. Filters are better at
% long-chain PFAS removed removing "long-chain” PFAS
(larger compounds) than

@ [ NN [ NN "short-chain” PEAS
ol > : i
2| m— E—\ Reyerse osmosis performs

% short-chain PFAS removed

carbon filters

SN
. % removed % left over

o

less than 8 carbons 8 or more carbons

..but they cost more to buy and maintain

(approximate costs®)

ol

up-front cost $2"+ ‘f:i.dl.;: ?*i;? ——
annual $su+ sau+

maintenance

Regular maintenance is important

The best way to limit PFAS exposure in your drinking water is by replacing
filters and other parts using the schedule recommended by the manufacturer
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Drinking Water Interventions

Change Public -

Water Supply .

Filter|Res

! \ M B
NEW TONIGHT 4 3 . I, N =
Sl FILTERS CLEANING MOST PFAS FROM DRINKING WATER | TARGET Fe} YLy F\I/{’/[eti Mgnrchl)‘ti!,K‘;
25 = ater. SUPPIY gt




Enforceable Standards: Maximum Contaminant Levels (MCLSs)

Minnesota Michigan New York Vermont

Health Risk Limit* Drinking Water Screening Levels Recommended Drinking Health Advisory

35 ppt—PFOA 9 Ppt—PFOA 84 ppt—PFHXS Water Standard 20 ppt—PFHXS + PFHPA + PEOA + PENA + PFOS
Health Based Values** 8 ppt—PFOS 1,000 ppt—PFBS 10 ppt—PFOA, PFOS

15 ppt—PFOS 9 ppt—PFNA (expected to be finalized in 2020) N H D ES

47 ppt—PFHXS

Ambient Groundwater Standard
12 ppt—PFOA 18 ppt—PFHxS
15 ppt—PFOS 11 ppt—PFNA

- Massachusetts

Proposed MCL
20 ppt (could take effect in 2020) —
USEPA PFOA, PFOS, PFNA, PFHXS, PFHPA, PFDA

Lifetime Health Advisory Levels

70 ppt—PFOA, PFOS, PFOA +PFOS

New Jersey
Drinking Water MCL
13 ppt—PFNA
14 ppt—PFOA
13 ppt—PFOS

California

Drmkmg water *Health Risk Limit: the concentration of groundwater contaminants that can be

6.5 ppt—PFOS (Notification level) consumed with little or no risk to health and which has been promulgated under rule.

5.1 ppt—PFOA (Notification level) +«Health Based Value: Derived using same algorithm as health risk limits, but they
have not been promulgated and have not undergone peer review.

CDM Smith (2020)



= GLE MPART: PFAS Geographic Information System

Download Data
| Find address or place
Number of Features in Current Map View (zoom

* m
:.:”v @ j
in or out to adjust number) @

Number of PFAS Sites in
View 230

4 v D. B s Lt
O, o e [opl
v - ]
@ Number of PFAS Surface

O o| S
it O CHEE
2 ¥so & CHE
Water Samples in View 2'047
v
Number of Statewide

PFAS Public Drinking 1,486
Water Supply Sampling A

Hexagons in View (#

represents # of hexagons
in map view, not number
of samples. Click on a

hexagon to view # of

Elllot Lake

sample\s)

Green Bay

Fond dulac  sheboygan

Test results in Michigan
are publicly available

Madison

Milwaukee

Racine
e

Kenosha

Rockford

https://www.michigan.gov/egle/maps-data/mpart-pfas-gis

Waukegan

Chicago
Aurora

Gary



SNEWS

EPA announces first-ever national standard
limiting forever chemicals' in drinking water

The agency says the move will protect 100 million people from PFAS exposure.

By Kelly Livingston
April 10, 2024, 4:04 PM

"One hundred million people will be healthier and safer because of this action,”
Regan said. "This action will prevent thousands of deaths and tens of thousands of
serious illnesses.”

PFAS exposure has been linked to increases in cholesterol, changes in liver enzymes
and pregnancy complications like preeclampsia, among other issues, according to
the Centers for Disease Control and Prevention.

"Every single person in the United States is walking around with PFAS in their
bodies,"” Olson said. "The risks are very real. These EPA rules will start the process of
controlling the risks from tap water.”
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yidon-Harris Administration
PROTECTING FAMILIES




U.S. EPA Federal Drinking Water Standards

PFAS Compound

PFOA

PFOS

PFNA

PFHxS

HFPO-DA
(GenX Chemicals)

Mixture of two or more:
PFHxS, PFNA, HFPO-DA
(GenX), and PFBS

Maximum Contaminant

Level Goal (MCLG)

10

10

10

Hazard Index of 1

4.0 parts per trillion
(ppt)

4.0 ppt

10.0 ppt

10.0 ppt

10.0 ppt

Hazard Index of 1

Historic
enforceable MCLs
for PFAS

Goal (MCLG) is no
detectable PFOA or
PFOS.

MCL is based on
feasible detection
limit for most labs.



PFBS PFNA PFHxS

Hl Denominators are called Health-Based Water Concentrations (HBWC)

|r

= Hazard Index (HI)

(all concentrations
in ppt or ng/L)




10% of Public Water Systems Exceed PFAS MCL

Table 4. Comparison of UCMR 5 Average Results and the MCLs for Regulated PFAS

% of
locations
with an
average
greater than
MCL

Number of
locations
with an
average
greater
than MCL

Total
number of
locations
with a full
set of
results?

Total number
of PWSs with
location(s)
with a full set
of results

Regulated PFAS

Number of
PWS5Ss with
average(s)
greater
than MCL

% of PWSs
with
average(s)
greater
than MCL

Total number of unique PWSs with one or more averages greater than MCL = 293 of 2,883 (10%)

EPA Office of Water: https://www.epa.gov/system/files/documents/2023-08/ucmr5-data-summary_0.pdf
Report through 4™ set of data collected and is only 35% of total results expected by 2026.

25% of systems exceed EPAGs health reference

Searchable data: https://www.epa.gov/dwucmr/fifth-unregulated-contaminant-monitoring-rule-data-finder

PFOS 0.0040

PFOA 0.0040 | 6,939 330 4.8% 2,878 184 6.4%
HFPO-DA (GenX chemicals) 0.01 6,946 1 0.0% 2,882 1 0.0%
PFHxS 0.01 6,936 20 0.3% 2,878 16 0.6%
PENA 0.01 6,947 3 0.0% 2,882 3 0.1%
Hazard Index 1 6,928 24 0.3% 2,873 20 0.7%
(HFPO-DA, PFHxS, PENA, PFBS) | (unitless)

| evel for

screening

i thiu
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DESSERT AND BURGER AND
BREAD WRAPPERS SANDWICH WRAPPERS




PFAS from the landfill
contaminated the
groundwater and the
nearby municipal wells
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Parchment

L
municipal wells

Former Crown
Vantage landfill
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i o e OBV
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PFAS Concentration (ng/L)



PFAS Concentrations ng/L

]
o
o
o

800

600

400

200

0

High PFAS Concentrations in Municipal Water
1600 ng/L (parts per trillion)

< ez

— Maximum Contaminant
Levels (MCLS)

>600 ng/L PFOA 4 ng/L for PFOA

Public Water
(2018)

Bauer et al.in review



Per and Polyfluoroalkyl Substances
(PFAS)

|

Nonpolymers

I

l

I

Side-chain
fluorinated
polymers

POLYfluoroalkyl PERfluoroalkyl
Substances Substances

[
I
I
, !
~ Perfluoroalkane Fl tel Polvfl vl Perfluoroalkyl Perfluoroalkane |
Sulfonamido  — Suc;ro o omir Et): uopr‘o% Y Acids i Sulfonamides |

Substances* | ubstances ) RLACICS (PFAAS) (FASAs)*

! [ | |
| : | | |
| | | | |
| | | | |
| l | erﬂuoroalky Perﬂuoroalk Perfluoroalkyl Perfluoroalkyl |
| At it R ) it Carboxylic Sulfonic Acids Ether Sulfonic Ether Carboxylic

Acids (PFCAs (PFSAs) Acids (PFESASs) Acids (PFECASs) |
| |
I

Precursor Transformation Pathway Key

Potential
P:;,C:?é\z or .. Transformation

S T T 7T 77 To Terminal PFAS
Precursor

*denotes intermediate
transformation products

by s it e PFSAs

POLYfluoroalkyl substances contain a carbon alkyl
backbone, attached to a functional group(s), with at
least one hydrogen bonded to carbon replaced with
fluorine

PERfluoroalkyl substances have a carbon alkyl
backbone, attached to a functional group(s), with only
fluorine atoms replacing all hydrogens

I

Fluoropolymers

Family tree of PFAS sub-groups

Large class of over 20,000
chemicals

| ncl ude many O6pr
transform to PFCAs and PFSAs

in the environment and our

bodies

Total organic fluorine tests can
help identify how much PFAS is
not identify by standard method

Adapted from Interstate Technology &
Regulatory Council (2022)

https://www.sfei.org/projects/pfas



PFAS Concentrations ng/L

Lower PFAS Concentrations in Current Tap Water
<40 ng/L (parts per trillion)

IPFAS not in standard panel

1600 — 50
Up to half current concentration in tap water is less monitored PFAS {}
1400 4>
40 FOSA'
1200 @ @ M EtFOSAA
35 i
- _ PFOS
1000 30 | S— B PFHXS
W s PFPeS'
800 25 § PEBS
1
0 X T R Bd B o
0 — p
10 S @ ® PFHXA
200 5 > \ PFPeA!
-
0 0 PFPrA'
Public Water PUB1 PUB2 PUB3 PUB4 PUB5 PUB6 PUB7 PRV1 PRV2 PRV3 PRV4 PRV5
(2018) Public Water (2022) Private Wells (2022)

Bauer et al.in review



MICHIGAN STATE

UNIVERSITY

Local and Home Produced Foods




Chrome Plating
Huron River
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PFAS used as
fume suppressant
in chrome plating




PFAS passes through
the waste-water
treatment plant into
the Huron River and
into biosolids.

Biosolids are often
applied to agricultural
fields for nutrients,
landfilled or
incinerated.

Mi chi ganb6s
treatment program
now helps limit PFOA
and PFOS influent.

pr



