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Reducing Harm from PFAS

For a Healthier Environment

Arlene Blum, Ph.D.
Green Science Policy Institute &
Chemistry, University of California, Berkeley
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Detenion of Poly- and Perfluoroalkyl Substances (PFASs) in U.S.
Drinking Water Linked to Industrial Sites, Military Fire Training Areas,
and Wastewater Treatment Plants
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TRIBUNE WATCHDOG

Playing with fire

ptive campaign by industry brought toxic flame retardants into our
and into our bodies. And the chemicals don't even work as promised

These Chemicals in Pizza Boxes and
Carpeting Last Forever
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Brominated Tris Flame Retardant
Tris (2,3-dibromopropyl) phosphate

In children’s sleepwear 1975 to 1977
Up to 10% of the weight of fabric
In children’s urine

Mutagen and possible carcinogen
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Science, January 7, 1977

Flame-Retardant Additives
as Possible Cancer Hazards

The main flame retardant in children’s pajamas is a

mutagen and should not be used.

Arlene Blum and Bruce N. Ames

Thousands of chemicals to which hu-
mans have been exposed have been in-
troduced into the environment without
adequate toxicological testing. The tox-
icological and biological properties of
food additives and drugs have been moni-
tored by the U.S. Food and Drug Admin-
istration and now pesticides are moni-
tored by the U.S. Environmental Protec-
tion Agency, but most other new sub-
stances are tested only superficially.

Some chemical flame retardants pro-
vide a good example of a technological
innovation where adverse environmental
effects may outweigh some of the bene-
fits. Recent federal regulations, requiring

persal of these potentially hazardous
flame-retardant compounds should also
be taken into account.

Until recently, little attention was paid
to the long-term biological effects of
these flame-retardant compounds. The
main organic chemicals used in flame
retardants contain bromine or chlorine
or they are phosphate esters. Some have
chemical structures (discussed below)
that are closely related to compounds
known to cause cancer or to be toxic to
animals. Several compounds previously
used as flame retardants have been
shown to be teratogenic, carcinogenic,
mutagenic. or hiehlv toxic ). In this
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parel standard, effective 1 July 1954, es-
tablished minimum flammability stan-
dards to keep highly flammable apparel
out of the marketplace. The act was

[ = bttt

-amended in 1967 to allow flammability

standards to be set for many additional
consumer products. Standards for car-
pets and rugs became effective in 1971,
and for mattresses and mattress pads in
1973. The first children’s sleepwear
standard (DOCFF3-71) for sizes 0 to 6X
became effective on 28 July 1972. Chil-
dren’s sleepwear fabric exposed to a gas
flame along its bottom edge for 3 seconds
is required to exhibit a char length no
greater than 7 inches (1 inch = 2.54 cm),
even after the fabric has been laundered
50 times.

In 1972, the Consumer Product Safety
Commission was established and as-
sumed jurisdiction over the regulation of
flammable fabrics. A children’s sleep-
wear standard for sizes 7 to 14 became
effective on 1 May 1975. The require-
ments of this standard are similar to, but
slightly less stringent than those for the
sleepwear sizes 0 to 6X. -

The Consumer Product Safety Com-
mission is in the process of establishing
uniform federal standards for uphol-
stered furniture and tents. The National
Bureau of Standards has carried out fea-
sihilitv studies for a standard (based on



U.S. Consumer Product
Safety Commission

CPSC Bans TRIS-Treated

Children's Garments
April 7, 1977

Chlorinated Tris (TDCPP) replaced Brominated Tris

e removed from children’s PJ)’s in 1977
e used furniture until 2012
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CHEMICALS OF CONCERN IS MANAGEABLE

BUT ADDRESSING
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Six Classes Videos

Some
PFAS Solvents

T e

www.SixClasses.org

Healthier products, healthier people in four minutes!



|s it necessary?
s it worth it?

Is there a safer alternative?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



For a Circular

Economy,
Avoid
Hazardous
Substances

Products with
toxics should be
land filled or

destroyed.

Courtesy European
Environment
Agency 2015
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Class 1 PFAS

(Per- and polyfluoroalkyl substances)

Carbon-Fluorine bond strength:
* Leadsto oil and water repellency
* “Forever chemicals” -- last for geologic time!

GREEN SCIENCE POLICY INSTITUTE

www.GreenSciencePolicy.org Courtesy: Dr. Jennifer Field
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STAIN-RESISTANT,
NONSTICK, WATERPROOF,
AND LETHAL
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May 2000

<l Employee Bulletin

Date: 05/16/2000
3M Phasing OQut Some of its Specialty Materials

3M will phase out of the perfluorooctanyl chemistry in certain repellents and surfactant
products by the end of this year. We thank the people in these business units for their
hard work. They have consistently given the company and our customers their best
efforts. For more information, below is a news release issued this morning:

ST. PAUL, Minn -- May 16, 2000 -- 3M today announced it is phasing out of the
perfluorooctanyl chemistry used to produce certain repellents and surfactant products.
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FRIDAY, MAY 19, 2000
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TOP OF THE NEWS

EPA says it pressured 3M
over Scotchgard chemical

- = -
DAVID BARBOZA NEW YORK TIMES sequences to human health.

“This isn't a health issue now, and 1t Wi ’t be
ren JCAGO 2 health issue” said Larry Zobel Redica

GREEN SCIENCE POLICY INSTITUTE
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Watch Dark Waters film

THE TRUTH HAS A MAN ON THE INSIOU,

* The story of attorney

Rob Bilott, who
uncovered massive PFOA

contamination from a
DuPont factory in WV

DARK
WATERS

ovErantn I T



PFAS exposure is a health concern

Exposure linked to health risks:
Cancer, elevated cholesterol, obesity, immune suppression, and
endocrine disruption

, . . (Ref: Lewis et al., 2015; Grandjean et al., 2012;
Courtesy, Cindy Hu, Harvard University Braun et al., 2016; Barry et al., 2013)



"Regrettable” Substitution?

Long chain:

* Extreme persistence
* Bioaccumulation

* Toxicity

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

Short chain:

* Extreme persistence

e Less bioaccumulationin humans
* Build-upin plants

* Suspected toxicity

 More mobile

* Clean up more difficult
 Harderto measure & monitor



2014 Helsinger Statement on Poly & Perfluorinated Alkyl
Substances

2015 Madrid Statement on Highly Fluorinated Chemicals

A
v 7
- v

"We call on the international community to
cooperate in limiting the production and use of
PFAS and in developing safer non-fluorinated
alternatives.”

Signed by 230 scientists from 40 countries

2015: Environmental Health Perspectives



The Opinion Pages ' op-Ep coLumnIsT The New Nork Times These Chemicals in Pizza Boxes and

Carpeting Last Forever
Chemicals in Your Popcorn? More than 200 scientists around the world document the threats of perfluorinated compounds and call for

more government control

JUNE 4, 2015

By Lindsey Konkel, National Geographic

What do a pizza box, a polar bear and you have in common?

All carry a kind of industrial toxicant called poly- and perfluoroalkyl
substances, or PFASs, that do two things: They make life convenient, and

, ] they also appear to increase the risk of cancer.
Nicholas Kristof

NATIONAL
GEOGRAPHIC

The
Intercept_

THE TEFLON
TOXIN

Ehe New York Eimes Magazine

DuPont and the Chemistry of
Deception

The Lawyer Who Became
DuPont’s Worst Nightmare

Rob Bilott was a corporate defense attorney for eight years. Then
he took on an environmental suit that would upend his entire career
— and expose a brazen, decades-long history of chemical pollution.

By NATHANIEL RICH JAN. 6,2016




EPA Lifetime Health Advisory Level:
70 ng/L PFOA + PFOS

HydrOIOQiCal UnitS Wlth . Industrial sites Mil.ilary fire
detectable PFASs i T training areas

none =1 none =1

AFFF certified airports Wastewater
- - treatment plants
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- Detected

Not detected
No data

From Cindy Hu et al, ES&T Letters, 2016 GREEN SCIENCE POLICY INSTITUTE

greensciencepolicy.org




Drinking Water
Health Guidelines for PFOA

(parts per trillion)

DuPont
5000
X3
DuPont
1000
U.S. EPA
MI, NH, WA
4002 ;LS EPA NJ: 14 o
o T MN:35 Ranging 8-20
| | % | A
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Michigan

 Wolverine treated leather
with Scotchguard (PFOS)

* Leather scrap dumped
* Sludge applied to fields

‘)
”
)
LS g’
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* PFOA + PFOS up to 58,000 ppt Hush Puppies’

842 times EPA health advisory level!

Feb. 202o0:
* Wolverine to pay Michigan $69.5 million
* 3M to pay Wolverine $55 million

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org
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New Mexico

e Cannon Air Force Base

* Firefighting foam entered
groundwater

* PFAS migrated from base to
dairy wells to cows to milk

* PFOS level up to 12,000 ppt

- 171 times EPA health advisory level!

* Feb. 10, 2020: discovered in Clovis drinking water

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org
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Water Treatment Costs:
North Carolina

Brunswick County:

reverse osmosis
filtration for 25,000
customers:

-S99M to build
-52.9M to operate

Cape Fear Public Utility Authority activated
carbon filtration plant:

-S46M to build

-52.7M to operate each year Wilmington Star News,
May 9" and 10%, 2018



PFAS are Problematic
& Difficult to Clean Up

Prevention is Preferable!
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Fluorinated Compounds in U.S. Fast Food Packaging

Laurel A. Schaider,*’T Simona A. Balan,jlE Arlene Blum,§’” David Q. Andrews,J‘ Mark ]J. Strynar,#
Margaret E. Dickinson,” David M. Lunderberg,V Johnsie R. Lang,” and Graham F. Peaslee®

TSilent Spring Institute, Newton, Massachusetts 02460, United States

*California Department of Toxic Substances Control, Sacramento, California 95814, United States
¥Green Science Policy Institute, Berkeley, California 94709, United States

IDepartment of Chemistry, University of California at Berkeley, Berkeley, California 94720, United States
LEnvironmental Working Group, Washington, D.C. 20009, United States

#National Exposure Research Laboratory, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina 27711,
United States

VChemistry Department, Hope College, Holland, Michigan 49423, United States
©0ak Ridge Institute for Science and Education, Oak Ridge, Tennessee 37831, United States
@Department of Physics, University of Notre Dame, Notre Dame, Indiana 46556, United States

© Supporting Information

ABSTRACT: Per- and polyfluoroalkyl substances (PFASs) are Percent with fluorine

highly persistent synthetic chemicals, some of which have been -

associated with cancer, developmental toxicity, immunotoxicity, — Dessert & bread 56%
. . wrappers °

and other health effects. PFASs in grease-resistant food

packaging can leach into food and increase dietary exposure. T e .

We collected ~400 samples of food contact papers, paperboard ] wrappers °

containers, and beverage containers from fast food restaurants

throughout the United States and measured total fluorine using . PFI'&(M

particle-induced y-ray emission (PIGE) spectroscopy. PIGE can H Rarepogial 20% . . peas |
rapidly and inexpensively measure total fluorine in solid-phase 5] |

samples. We found that 46% of food contact papers and 20% of U 0% Paper cups : Uritrenin) L
paperboard samples contained detectable fluorine (>16 nmol/ - pen

cm?). Liquid chromatography/high-resolution mass spectrome-
try analysis of a subset of 20 samples found perfluorocarbox-
ylates, perfluorosulfonates, and other known PFASs and/or unidentified polyfluorinated compounds (based on nontargeted
analysis). The total peak area for PFASs was higher in 70% of samples (10 of 14) with a total fluorine level of >200 nmol/cm?®
compared to six samples with a total fluorine level of <16 nmol/cm?” Samples with high total fluorine levels but low levels of
measured PFASs may contain volatile PEASs, PFAS polymers, newer replacement PFASs, or other fluorinated compounds. The
prevalence of fluorinated chemicals in fast food packaging demonstrates their potentially significant contribution to dietary PFAS
exposure and environmental contamination during production and disposal.



m CNN o+ Follow Washington Post *+ Follow

Researchers found fluorinated chemicals in one- Researchers find "another reason" to avoid fast
third of the fast food packaging they tested, food: Chemicals in the packaging
according to a report cnn.it/2)WUBRw —

¢+ Follow

Researchers find ‘another reason’ to avoid fast food: Chemicals in the packa...

Substances with links to health problems have been found in wrappers and
containers, where they can leach into food.
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Wnited States Senate

WASHINGTON, DC 20510

March 9, 2017

Mr. Daniel S. Schwartz

Chief Executive Officer

Restaurant Brands International Inc.
226 Wyecroft Road,

Oakville, Ontario L6K 3X7,
Canada

Dear Mr. Schwartz:

We write to inquire about Burger King’s use of potentially harmful fluorinated chemicals
in food wrappers, bags, boxes, or other kinds of food packaging. Per and polyfluoroalkyl
substances (PFASs) represent a class of chemicals sometimes used in fast food packaging to
prevent grease and sauces from seeping through packaging. These chemical compounds have been




Food Packaging: Policy & Regulation

Bans:
- 2018 - Washington state , )
- 2019 - Maine ,vcmu Al\lclAKc)ARow

- 2020 — San Francisco
- 2020 — US Congress: no PFAS in
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MRE

‘ MEAL, READY-TO-EAT, INDIVID

Warfighter Recommended,
Warfighter Tested,

military meals-ready-to-eat | e e
(MREs)

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org
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Denmark bans all PFAS in paper
and paperboard food packaging

* "I do not want to accept
the risk of harmful [PFAS]
migrating from the
packaging and into our
food. These substances
represent such a health
problem that we can no
longer wait for the EU.”

- Danish Food Minister Mogens Jensen

*https://www.cnn.com/2019/09/04/health/denmark-pfas-food-packaging-ban-intl/index.html



https://www.cnn.com/2019/09/04/health/denmark-pfas-food-packaging-ban-intl/index.html

PFAS and Carpet

* PFAS-treated carpet linked to high PFAS blood levels

Exceptionally High Serum Concentrations of
Perfluorohexanesulfonate in a Canadian Family are Linked to Home

Carpet Treatment Applications
Sanjay Beesoon, Stephen J. Genuis,* Jonathan P. Benskin,* and Jonathan W. Martin*"

"Division of Analytical and Environmental Toxicology, Department of Laboratory Medicine and Pathology, University of Alberta,
Edmonton, AB, Canada
"Department of Medicine, University of Alberta, Edmonton, AB, Canada

© Supporting Information




Major manufacturers phase out PFAS
from carpets & rugs by January 1, 2020

Home Depot plans to phase out
selling rugs and carpets
containing PFAS

By VIRGIMIA GORDAN

The Home Depot announced Tuesday

that it will stop buying from its suppliers
any rugs and carpets that contain

"Excluding PFAS from the carpets and

rugs we sell is another example of our

shared commitment to building a better

future for our customers and the planet,’
Ron Jarvis, The Home Depot's vice president for environmental innovation, said in a
written statement.

Michigan Radio,
September, 2019



Keen's PFAS-Free Journey

* PFAS found to 101 places in Keen shoes

* 70 place PFAS were not necessary and removed
* Years of work to find replacements for other 31
* Success!

N 67% REDUCTION
V Precautionary Principle

39



BRANDS ARE ELIMINATING HIGHLY FLUORINATED CHEMICALS

IKEA 7% M Crate&Barrel LEVISTRAUSS & CO.
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2020 National Defense
Authorization Act

* Require military to phase PFAS out ot
firefighting foams

* USGS nationwide water sampling

* Authorize Air Force to compensate for contaminated
agricultural lands

* No PFAS in packaging in meals ready to eat



Biden agenda prioritizes PFAS

* Environmental justice plan
calls for:

* Designating PFAS as a
hazardous substance

* Setting enforceable drinking water limits
* Prioritizing substitutes through procurement
* Accelerating PFAS research

https://joebiden.com/environmental-justice-plan/#

22
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Moving away from PFAS
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NEWS = PoLICY

PFAS Chemicals tobe Banned  Larval amphibians rapidly The Cost of Inaction: A

in Firefighting Foam Used on bioaccumulate poly- and socioeconomic analysis of
Military Bases perfluoroalkyl substances environmental and health

impacts linked to exposure to
PFAS
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PFAS-Free Products

We will be adding many more products to this list.

For more information about these products, click links and see footnotes.

Outdoor Gear

Rain Gear:

» Columbia (Outdry Ex Eco products, policy)
- Deuter (all products, policy)

- Didriksons (all products, policy)

- Endura (select products, policy)!®

- Jack Wolfskin (all products, policy)

- Mammut (select products, policy)?

- Marmot (EvoDry rainwear products, policy)
+ Nau (all products, policy)

« Paramo (all products, policy)

- prAna (select products, policy)®

- Royal Robbins (select products, policy)"!

+ Vaude (all apparel products, policy)

Other:

- DetraPel (all products, policy)

- Green Oil (all products, policy)

- Nikwax (all products, policy)

- Swix Sport, (PURE Marathon Glide Wax, policy)
- The Tent Lab (all tents, policy)

- Toko Wax (select products, policy)

Apparel

- Benetton'

- Burberry (all products, policy)

- Esprit!

- Helmut Lang (all products, policy)

« H&M (all products, policy)

« J Brand (all products, policy)

- L Brands'

+ Levi Strauss & Co. (all products, policy)
- Mammut (select products, policy)®

« Otter Wax (all leather and fabric care products, policy)
- prAna (select products, policy)®

- Royal Robbins (select products, policy)'
« Theory (all products, policy)

- UNIQLO (all products, policy)

« Vaude (all apparel products, policy)

» Zara (all products, policy)

- Adidas (all products, policy)?

- AlIBirds (Mizzle products, policy)
» H&M (all products, policy)

. Keen (select products. policy)?®




Six Classes Videos

Some
PFAS Solvents

T e

www.SixClasses.org

Healthier products, healthier people in four minutes!



For monthly e-newsletters:
SixClasses.org/Newsletter



Science + Communication

+ Government & Business Stakeholders
=Change

A Healthier Future
With Reduced Use of PFAS



