Per- and Polyfluoroalkyl Substances (PFAS)

The devil we know (trailer): https:/ /www.youtube.com /watch?v=7cCkADnhRgk

The devil we know (full documentary): https:/ / www.youtube.com / watch?v=N]JFbsWX4M]M


https://www.youtube.com/watch?v=7cCkADnhRqk
https://www.youtube.com/watch?v=NJFbsWX4MJM
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What are PFAS?

* PFAS is an acronym for per- and
polyfluoroalkyl substances

+ These are manmade fluorinated

chemicals
* Thousands of PFAS -like »
compounds have been
identified:
“ PFC - perfluorinated Perfluoroakyl sulfonates and perfluoroalkyl carboxylates q

compounds (but does not (includes PFOA and PFOS)
include polyfluorinated

substances)
“ PFOS — specific type of PFAS -
perfluorooctane sulfonic acid
“ PFOA — specific type of PFAS -
perfluorooctanoic acid w
+ AFFF — specific type of PFAS -
aqueous film forming foam Fluorotelomer sulfonates (FTS)

* GenX — “replacement” PFAS

Per- and polyfluoro ether
(GenX)




What are PFAS?
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PFAS in the News

PFAS is contaminating our drinking water and harming our health. Please pass H 4486, “An act to protect public
health from PFAS,” filed by Sen. Cyr and Rep. Hogan

EDITORIAL m %Ugtﬂn Qﬁlﬂhe

Massachusetts should ban PFASin ~ Soaring PFAS levels forcea
reckoning for worried Hyannis

consumer products residents
Senfinel &Enterprise g
‘It’s completely man’s fault’; here are the Editorial: Removing forever (>
1 of PFAS c ination in the Pioneer chemicals’ toxic gripmustbea  pore Cape Cod wells shut down
Valley priority over PFAS, water quality concerns
CapE CoD TIMES

'The word is scary.' Hyannis

residents learning of prior PFAS Guardian

exposure from blood tests PFAS increase likelihood of death by

cardiovascular disease, study shows
PFAS levels make fish in Long Pond unsafe to eat
MEepicALNEwsTopay

n
m I;l]mml]ﬂwt’.ﬂl[h High seafood diets linked to
——= BEACON —— exposure to 'forever chemicals,’

— study finds

Thousands are suing PFAS manufacturers, Fi reflg hters sound

including the Massachusetts AG and the city of the alarm on PFAS

Westfield chemicals The impacts of toxic ‘forever chemicals’

aren’t the same for women, men

—

New Englanders, with their love of ~ DPH warns against drinking
seafood, may be at higher risk for bottled water from Mass. company

PFAS exposure due to PFAS contamination
“Consumers are urged not to consume any Simpson Spring
| WESTERNMASS NEW'S products until further notice.”
S ) 6

Officials issue fish consumption advisory after a[he %ugmn @[ﬂhe

PFAS found at 2 local state parks . .
When organic is toxic: How a
composting facility likely spread massive

METROWEST amounts of ‘forever chemicals’ across
DAILY NEWS one town in Massachusetts
Wayland is latest municipality to file
federal lawsuit over PFAS in The,.
groundwater Guardian

Toxic PFAS absorbed through skin at
levels higher than previously thought



PFAS: history

> As the brand name
for a versatile chemical

called PTFE, Teflon

has found its way into

countless products
and made its mark

on our culture.

DuPont researcher Roy
J. Plunkett discovers
anew product while
experimenting with re-
frigerants. Polytetra-
fluoroethylene, or PTFE,
is heat-resistant with
low surface friction.

Plunkett receives
patent No. 2230654.

A BRIEF HISTORY OF TEFLON

PTFEisused asa
sealantin the gas-
eous diffusion process
of uranium enrich-
ment on the Manhat-
tan Project, enabling
the construction of
the atomic bombs
dropped on Japan.

DuPont reveals Tef-
lon’s existence to the

general public at an
American Chemical
Society meeting. Tef-
lonis already being
used in jet engines.

French engineer Mark
Gregoire introduces
the Tefal brand of Tef-
lon-coated aluminum
frying pans. A revo-
lution in cooking is
launched.

Entrepreneur Marion
Trozzolo starts selling
nonstick Happy Pans
to U.S. consumers.




Origins and uses of PFAS

Some well-known uses of PFAS:

“ 3M - Scotchgard

“ Dupont — Teflon

« U.S. Navy - Fire-fighting foam for oil-based fires




Origins and uses of PFAS

/A‘

FIREFIGHTING
FOAMS

-\
H
—
uh
—
-

PERSONAL
CARE PRODUCTS

—4

NON-STICK
COOKWARE

j L e Y
. — /
a ‘== @&

MICROWAVE WATER RESISTANT PAINT STAIN RESISTANT
POPCORN BAGS CLOTHING PRODUCT

PFAS 1!

IN PRODUCTS <
s &= 0

FAST FOOD STAIN RESISTANT PHOTOGRAPHY
PACKAGING FURNITURE PESTICIDES



PFAS production and profits
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PFAS production and profits

PFAS Chemicals Market
Market forecast to grow at a CAGR of 6.3%

USD 20.63 Billion

USD 14.25 Billion

2023 2029

RESEARCH AND MARKETS

https://www.researchandmarkets.com/reports/6021225 THE WORLD'S LARGEST MARKET RESEARCH STORE



PFAS and pollution

Why are PFAS different from other pollutants:

Do not easily Accumulate over Dispersion can be
degrade time wide
(commonly known

as “forever
chemicals”)



PFAS: pollution

manufacturing
products containing e'::)s:t':i':‘s":g\igh These sources
R fill contribute PFAS into
_____ » our drinking water.

wastewater
containing
PFAS

ABPFAS



PFAS: pollution

Drinking Water
An important potential
source of PFAS
exposure.

\
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Waste Sites
Soil and water at or

sites, and hazardous

\ waste sites.

4 » )

near landfills, disposal

Used in training and
emergency response
events at airports and
firefighting training
K facilities.

fﬁ'\

Fire Extinguishing Foam

/

Consumer Products
Stain- or water-repellent,
or non-stick products,
paints, sealants, and

some personal care
K products.

R

(

Food Packaging

microwave popcorn
bags, pizza boxes, and

candy wrappers.

Y,
s )

Grease-resistant paper,

Biosolids

agricultural lands can

water.

Fertilizer from wastewater

treatment plants used on

affect ground and surface |

AN

=
Facilities
Chrome plating,
electronics, and certain
textile and paper
manufacturers that
\ produce or use PFAS. /
> @
Food
Fish caught from water

contaminated by PFAS
and dairy products from

"/

ivestock exposed t
\ PFAS.




PFAS and pollution

Suspected industrial discharge of PFAS:
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PFAS and Health

Increase Risk of
Thyroid Disease

Increase Blood Pressure
& Cholesterol Levels

Decreased Immune
Response To Viruses

8

Increased Risk of Cancers
(Kidney, Reproductive.)

Decreased Birth
Weight of Infants




PFAS and Health

Manufacturing Workers, Decatur, AL, 1998 (1) 899
Little Hocking Water Association, OH, 2005-2006* (2) 227.6
Decatur, AL, 2010 (3) NGNS 6.3
General U.S. Population, 1999-2000 (4) | ] 5.2 P F OA
Montgomery and Bucks Counties, PA, 2018 (5) I 5.
Portsmouth, NH, 2015 (6) NN 3.7
Newburgh, NY, 2016-2017 (7) N 2.7 BU.S. Population
Westhampton Beach/Quogue Area, NY, 2018 (8) I 1.5 W Exposed Community
General U.S. Population, 2017-2018 (4) [ 1.4 B Occupational Exposure
1 10 100 1000

Averaget Blood Level (micrograms per liter, ug/L)

T Averages are geometric means except the study marked with an asterisk (*), which reported arithmetic mean.

Plot from the Center of Disease Control



PFAS and Health

Geometric Mean Blood PFAS Level

(micrograms per liter, pg/L)
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PFAS regulations

“ =3 E >>_
*
2019
Addition of primary product of PFHxS -

- - by RAC in parallel with SEAC
2022

Intergovernmental Agreement by Australia

: 2004 : 2008 EPA action plan for monitoring PFOA and PFOS BURL-ROPSIBLEIShEd gwdelmgs
Regulation of production F PEOA and on food and feed PFAS analysis
ahd cemmersialitazionor. | el and  pegulations by South Africa to phase-out PFOS-, POSF-,

ey PFOS by EFSA and PFOS-containing products Ban of all PFASs in firefighting foams proposal by EC

2006 2018 2020 2021 2023

First evidences of Risk assessment of EFSA TWI by EFSA EPA regulation on PFOA ECHA added PFHpA as concerning compound
PFOS contamination in blood for PFOS and PFOA and PFOS in drinking water and considered the ban proposal of all PFASs
by Canadian authorities CCME issued Guidelines by 5 European countries

for PFOS in soil and groundwater EPA established enforceable levels of
n Japan added PFOA to Class | substances of CSCA PFOA, PFOS, PENA, PFHXS, PFBS

I*I and GenX in drinking water
E= ] (o] B =



PFAS tumeline

PFAS Timeline

1940s J 1960s

2029 .

PFAS has been used in It took 20 years to EPA issued a final rule which  Utility companies have been
the U.S. since the 1940s. discover their potential established drinking water  given a five-year timeframe to
negative health effects standards for perfluoroalkyl comply with the regulations
and polyfluoroalkyl

substances (PFAS) and set
deadlines for water utilities to
comply with the new MCLs.




The cost of PFAS

PFAS revenue per year:

https://chemsec.org/reports/the-top-12-pfas-producers-in-the-world-and-the-staggering-societal-costs-of-pfas-pollution/



https://chemsec.org/reports/the-top-12-pfas-producers-in-the-world-and-the-staggering-societal-costs-of-pfas-pollution/

They knew what they were doing...

m National Library of Medicine

National Center for Biotechnology Information

Pubmed .gov PFAS OR PFOA OR PFOS OR Teflon OR PTFE OR "C8" OR APFO AND toxicity m
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Koy Events 1961: ACGIH sets 1976: ALT 2002: Leach || 2004:
exposure limit established vs. DuPont EPA sues
1946: PTFE first sold filed DuPont
1965: An
1959: Case “epidemic” of - Epidemiologi
report of worker polymer-fume iﬁiif&fﬁ ne::t?vce
death from fever linked to 1980: findin
. . . gs
Teflon inhalation Teflon Occupational
surveillance 1991: PFAS
1961: DuPont detects PFAS, but “likely risk
dismisses denies health to human
worker death effects health”
as a rumor
I
I
1950 1960 1970 1980 1990 2000
1955: DuPont 1970: DuPont report shows 3M C8 is 1994: DuPont
disputes Teflon- “highly toxic when inhaled and 1980: 3M and DuPont find PFAS in blood of and 3M share 2003: 3M study
, moderately toxic when ingested” pregnant workers and their children data on shows
associated death “possible” he Ilula
as arumor i posocenor
1978: 3M and 1981: Confidential report of birth link to adenoma in
1961: DuPont DuPont share defects among pregnant DuPont workers prostate mice
Toxicology Chief findings of fluorine cancer
finds Teflon in workers’ blood 1981: DuPont internal employee 2003: DuPont
increases liver size in memo denies adverse health effects study shows
Industry rats at low doses 1978: “Personal and elevated
Research confidential” memo 1981: DuPont workers show mortality ratios
1962: DuPont finds elevated liver elevated liver enzymes for kidney and
scientist admits enzymes in 60% of 31 bladder cancer
Teflon ‘may not DuPont employees 1984: DuPont worker alleges
be so inert infertility under TSCA

1979: Haskell lab report

shows “corneal opacity

and ulceration” in rats;
death in dogs

1988: DuPont lab links
C8 to testicular
adenomas in rats




They knew what they were doing...

Chemical manufacturers knew that PFAS (per- and polyfluoroalkyl substances) were dangerous to human
health for decades, but they hid that information from the public and regulators:

Early research
As early as the 1950s, 3M studied the toxic effects of PFAS in mice, and Stanford researchers found that
fluorinated chemicals could build up in blood.

Industry documents
A 2023 paper in Annals of Global Health analyzed documents from DuPont and 3M, the largest
manufacturers of PFAS. The paper found that the industry used tactics to delay public awareness of PFAS
toxicity, including:

Suppressing unfavorable research

Distorting public discourse

Failing to let employees know the risks

Industry actions
DuPont knew that PFOA was escaping its plant, contaminating drinking water, and harming animals in its
labs. The company paid more than $1 billion in class-action litigation and faced public outrage over its

artinne



The cost of PEAS

Industry Giant 3M Is Paying Nearly
Two Years Of Profits To Settle Lawsuit

pay $10.3bn

over the "forever

$10bn
$8bn I Net Income [$bn, 1990 - 2022]
Net income of
$5.8bn in 2022 \\\ 3M agreed -
$6bn v
chemicals”
$4b lawsuit, nearly 2
n
years worth of
profits
$2bn | |||
$0bn IIIIIII IIIII

1990 1995 2000 2005 2010 2015 2020
Source: Koyfin Chctl"l:




The corporation

In a corporation, the board of directors has a fiduciary duty to the shareholders, requiring the
board to make decisions in the best interest of shareholders.

Definition

A fiduciary duty is a legal obligation to act in the best interests of another party. In the context of
a company, this means that directors and officers have a legal responsibility to act in the
interests of the company's shareholders.

Purpose
Fiduciary duties are a key part of corporate governance and investment law. They help to
maintain ethical standards, protect shareholders' rights, and ensure fair business practices.



The corporation

I asked CLAUDE if fiduciary duties to shareholders are associated with profit:

Key points about fiduciary duties to shareholders:

+ Focus on conduct, not results:
Fiduciary duties primarily require directors to act in good faith, with due diligence, and avoid conflicts of
interest, not necessarily guaranteeing a specific level of profit.

* Duty of care and loyalty:
Directors must exercise reasonable care when making decisions and prioritize the company's interests over
their own personal gain.

* Not a guarantee of profit:
While maximizing shareholder value is generally the goal, a board can make decisions that may not lead to immediate
high profits if they believe it is in the long-term best interest of the company.



