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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



















Science, January 7, 1977

Flame-Retardant Additives
as Possible Cancer Hazards

The main flame retardant in children’s pajamasis a
mutagen and should not be used.

Arlene Blum and Bruce N. Ames




TRIS-Treated Children's
Garments Banned

April , 1977

Chlorinated Tris replaced Brominated Tris
 Removed from pajamas in 1978
* Used In furniture until 2012
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With a new Preface and Afterword by the author
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Detection of Poly- and Perfluoroalkyl Substances (PFASs) in U.S.
Drinking Water Linked to Industrial Sites, Military Fire Training Areas,
and Wastewater Treatment Plants

omas A. Bruton," Laurel A Schaider g
," Arlene Blum," Simona A. Bal

perluoroalkyl
developmental, immun

the number of military fire training arcas
stewater treatment plants are all signfl

Research Retreats

Policy & Purchasing Change



U.S. Toxic Substances Control Act (1976)

* 62,000 previous chemicals “grandfathered”

* 23,000 new chemicals
— 85% have no health data
— 67% have no data at all

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org
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Regrettable Substitution
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Concerns:

* Persistence

* Bioaccumulation
* Toxicity
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Six Classes Videos
An innovative approach to reducing toxics

1

Highly
Fluorinated

5

Some
Solvents

VIEW and SHARE: 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



Purchasers are Key

Manufacturers of consumer products
Large retailers

Educational, institutional & governmental
Designers and specifiers

Consumers



Material Buyer’s Club

EOFM  facebook
O MNP @i
UNIVERSITY

* Require transparency from manufacturers

 Utilize collective purchasing power to create a
demand for healthier products and materials
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Periodic table of elements

1 Halogens|
1.0079 4.0026
lithium beryllium boron carbon nitrogen oxygen ﬂ uorine neon

3 4 5 6 7 8 9 10
6.941 9.0122 10.811 12.011 14.007 15.999 18.998 20.180

sodium magnesium aluminium silicon phosphorus sulfur chlorine argon

1 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S| Cl ||Ar
22.990 24.305 26.982 28.086 30.974 32.065 35453 39.948
potassium calcium scandium titanium vanadium chromium | manganese iron cobalt nickel copper zinc gallium germanium arsenic selenium; bromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K | Ca Sc|Ti|V |Cr|Mn|Fe|Co| Ni |[Cu|Zn|Ga|Ge|As | Se\ Br |)Kr
39.098 40.078 44.956 47.867 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.39 69.723 72.61 74.922 78.96 79.904 83.80

rubidium strontium yttrium Zirconium niobium molybdenum| technetium | ruthenium rhodium palladium silver cadmium indium tin antimony tellurium xenon

39 49 53

helium

Rb | Sr Y | Zr | Nb|Mo|Tc | RUu|Rh|{Pd|Ag|Cd|In|Sn|Sb|Te| | | Xe

85468 87.62 88.906 91.224 92.906 95.94 [98] 101.07 102.91 106.42 107.87 112.41 114.82 118.71 121.76 127.60 126.90 131.29
caesium barium lutetium hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon

74 77 80

Cs | Ba Lu| Hf [ Ta| W |Re|(Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn

132.91 137.33 174.97 178.49 183.84 186.21 190.23 192.22 195.08 196.97 200.59 204.38 207.2 208.98 [209] [210] [222]
francium radium lawrencium | rutherfordium| — dubnium seaborgium bohrium hassium meitnerium | ununnilium | unununium | ununbium ununquadium

103 104 105 106 107 108 109 110 111 112 114

Fr | Ra Lr | Rf | Db | Sg | Bh| Hs | Mt (Uun|UuuUub Uuq

[223] [2286] [262] [262] [264] [269] [268] [271] [272] [277] [289]

lanthanum cerium praseodymiumy neodymium | promethium | samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium

58 59 60 62 63 64 65 67 68 70
La|Ce| Pr|{Nd(Pm|Sm|Eu|{Gd| Tb | Dy | Ho | Er Yb
138.91 14012 140.91 144.24 [145] 150.36 151.96 157.25 158.93 162.50 164.93 167.26 68.93 173.04

actinium thorium protactinium uranium neptunium plutonium americium curium berkelium californium | einsteinium fermium endelevi nobelium

Th|{Pa| U Bk | Cf

232.04 231.04 23 244 243 2 [247] [251]

*Lanthanide series

**Actinide series




Class 1:

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

Courtesy: Dr. Jennifer Field



Common Uses

GREEN SCIENCE POLICY INSTITUTE 4
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Published 2007 2017

T — Watershed
R AP DL R L Tracy K. Smith
US Poet Laureatte

200 cows  more than 600 hilly
acres

property would have been even
larger
had J not sold 66 acres to DuPont
for

waste from its
Washington Works factory
where J was employed
did not want to

sell

but needed money poor
health
mysterious ailments




PFAS exposure is a health concern
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Exposure linked to health risks:
Cancer, elevated cholesterol, obesity, immune suppression, endocrine
disruption

(Ref: Lewis et al., 2015, Grandpean et al_, 2012;

Braun et al,, 2016, Barry et al., 2013
i } Courtesy, Cindy Hu, Harvard University 5



Is C6 an improvement over PFOA and PFOS?

C6 is called the “environmentally friendly” alternative

Concerns:

* Extreme persistence
* Bioaccumulation

* Toxicity

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

Concerns:

Extreme persistence
Bioaccumulation in plants
Suspected toxicity

More mobile

Remediation more difficult

16



May 2015 The Madrid Statement on
Highly Fluorinated Chemicals
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"We call on the international community to cooperate in
limiting the production and use of PFASs 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




PFAS Legal Claims

September 2015: 3,500 personal injury and 37 wrongful

death claims in Ohio Valley against DuPont went to trial

(The Teflon Toxin Goes to Court, Sharon Lerner, The Intercept)
February 2017: $671 million to settle claims

Minnesota seeks $5 billion for PFAS water pollution
February 2018: 3M, Minnesota settle for $850 million



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

HydrOIOgical UnitS Wlth e Industrial sites Mi!Aitary fire
detectable PFASs U ~ fraining areas
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Hu et al., Environ. Sci. Technol. Lett.




Highly Fluorinated Hush Puppies
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* Wolverine used Scotchguard
(PFOS) used for leather
treatment 1950sS

* Leather scrap dumped
* Sludge applied to fields

’
v
-

Hush. -Puppies'

* PFOA + PFOS level up to 58,000 ppt
( 842 times EPA health advisory level)

15



Widespread PFAS occurrence

* Percent of water systems with detectable PFOA:
* Official EPA estimate: 1%
» Estimate from testing lab: up to 24%

PFCs at 5 ng/L MRLs

B >10% PWS detections
| 5-9% PWS detections

30 states plus 3 territories with >2% of PWS with PFAS
detection at 5 ng/L MRLs (217 PWS - >30% of PWS

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

Courtesy of Andy Eaton PhD, Eurofins Eaton Analytical
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Figure 2: Key routes of PFAS exposure from treated carpets and rugs.




CA proposal to list carpets with any PFAS
February 15, 2018

SAFER

CONSUMER
PRODUCTS

The CA Department of Toxic Substances Control
is proposing to list carpets & rugs containing any
PFAS as priority products for regulation.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Fluorine in U.S. fast food packaging paper

(percent positive; 400 products sampled)

— ———

Dessert & bread
wrappers
|

7 | Sandwich & burger
" | wrappers

'
|
|

Paperboard 20%

0% Paper cups

Adopted from Schaider L. 2017 Fluorinated compounds in U.S. fast food packaging.



New York State purchasing ban on PFAS

single use food containers & packaging

"...products purchased ...on State contracts shall
not contain perfluorinated chemicals (PFCs)..."




Washington State’s Healthy Food Packaging Act
signed March 21, 2018

HB 2658/SB 6396 passes
House on a 30-17 vote

Bans paper food packaging
containing any PFAS



https://toxicfreefuture.org/key-issues/legislative-priorities-2018/

BRANDS ARE ELIMINATING HIGHLY FLUORINATED CHEMICALS

IKEA 7% M Crate&Barrel LEVISTRAUSS & CO.
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Purchasers can avoid fluorinated chemicals

Product Category

Flooring

Carpet face fibers

Carpet backing

Floor sealants and
coatings

GREEN SCIENCE POLICY INSTITUTE Data from pharosproject.net 3/18/18
www.GreenSciencePolicy.org




Class 2: Antimicrobials

Triclosan Triclocarban

Cl OH
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GREEN SCIENCE POLICY INSTITUTE
Courtesy: Dr. Gary Ginsberg www.GreenSciencePolicy.org



5 —10 Seconds
(ineffective)

Lifetime exposure in
aquatic organisms
(toxic)



. . FDA Draft FDA removes
c./©, \@m Monograph First assorted
on lack of efficacy detection  antimicrobials from
Patented and safety in fish drug category

1964 1974 1984 1994
5003 Top ten water
A History of Triclosan in the U.S. contaminant
2007 Endocrine
disruptor;
2016 2013 2010 Detectable in
97% of breast
FDA determines 19 > 2,000 NGOs petitions milk samples
antimicrobials not  antimicrobial FDA to prohibit
safe or effective in products. triclosan in soaps.
consumer soaps NGO sues FDA.

GREEN SCIENCE POLICY INSTITUTE .
www.GreenSciencePolicy.org Env SciTech, 2014, 48, 3603 - 3611



The Florence Statement on
Triclosan and Triclocarban

Documents the scientific
consensus about:

*potential for harm

srecommendations to
prevent further harm

Signed by 205 international scientists

2017: Environmental Health Perspectives



Alternative Antimicrobials

Toxic to Can Persist ~ Can Contribute Health Risks?
Aquatic in the to Antimicrobial
Organisms Environment Resistance

Triclosan & Hormone disruption
/ / / Allergy sensitivity

Triclocarban Altered microbiome

Asthma
Quats / / / Skin irritation

Reproductive toxicant?

Nanosilver / / / Significant data gaps

Halden et al. (2017) In press.
NIH Environmental Management System; Melin et al. (2014) Reprod. Toxicol.




Antimicrobials

Product Category Without
Countertops 1 14
Floor finishes 6 1

Ceilings 13 1

Interior paint

Interior infishes a4 4

data from pharosproject.net



Class 3 Flame retardants

Updatingig70s Flammability Standards

* Children’s sleepwear --1976

* Furniture and baby product foam --2014

* Foam building insulation --20197?

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Technical Bulletin 117

NOTICE

THISARTICLE MEETS
THE FLAMMABILITY
REQUIREMENTS OF
CALIFORNIA BUREAU
OFHOME FURNISHING

TECHNICAL BULLETIN
117.CARE SHOULD

BE EXERCISED NEAR

OPEN FLAME OR WITH

SURNING CIGARETTES

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

— Required furniture foam to
withstand a small open flame
for 12 seconds

— No significant fire safety benefit
(fires start in exterior fabric not
filling)
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PentaBDE
Flame Retardant

Used from 1975 to 2004

to meet TB117.

98% of use in foam in US
and Canadain 2003



Furniture foam flame retardant (PentaBDE)
associations with human health problems

@@

< @

()

Impaired attention

Poorer coordination

Lower IQ

Developmental toxicity
Baby boys’ genital problems
Main et al. 2007; Goodyer et al 2017; LOWQ r b I rt h We I g ht

Eskenazi et al., 2010, 2011, 2012; Herbstman et

ol zo10 Makeyetal 2016 Windbar et ol Delayed puberty in girls
Earlier puberty in boys

Increased time to pregnancy
Altered thyroid hormone
Thyroid disease in women



From Products to People

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



TBa17 Fire Safety Benefit?

TB117 foam Non -TB117 foam

——" ——
—— ——

“No significant, consistent difference...”

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org Babrauskas et al. 2011; Talley 1995; Mehta (CPSC) 2012



Flame retardants increase smoke toxicity
more than they reduce fire growth

Flame retardants delay, but don’t prevent ignition
Then, flame retardants can increase....

e Sootand Smoke

 Carbon Monoxide and
Hydrogen Cyanide

 Dioxins and Furans

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

Hull 2017; Bocchini 2009; Mennear 1994



Increased fire safety without flame retardants
e A

e ALY e TV

f

Assembly Bill 706, Senate Bill 772, Senate Bill 1291, Senate Bill147

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Help stop the bill that will ban material used .~
to make flame resistant products. '

CALL YOUR STATE SENATOR TODAY AND TELL THEM TO

A DEADLY2 _
MISTAKE 8 VOTENO ON AB 706
’ | ey % F' >

‘. Call State Senator
Tom Torlakson k’ /
at 916-651-4007 and tell him to X A %
3 ' W, | i -
> < S

VOTE NO on AB 706. [

DON'T LET THE SACRAMENTO POLITICIANS BAN
PROVEN FLAME RETARDANTS-IT COULD BE A DE/

Paid for by Californians for Fire Safety

e Albemarle
e Chemtura
e |srael Chemicals LTD (ICL)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



San Antonio Statement on Brominated and
Chlorinated Flame Retardants

* Signed by over 200
scientist's from 30
countries

« Documents health

and environmental
narm and lack of
oroven fire safety
benefit

2010: Environmental Health Perspectives



BIFM A

IMTERNATIONAL

Elimination of Fire Retardant Chemicals in Office Furniture

"Given the increasing body of evidence that indicates the persistence,
bio-accumulation and potential health aspects of many fire retardants,
we believe the risks associated with the use of these chemicals is greater
than the hazard associated with the fire risk from furniture without fire

retardants.”

- From the position paper
Business and Institutional Furniture Manufacturer’s Association. (BIFMA)



Q’lumun al ’tuthuur

TRIBUNE WATCHDOG

Pulitzer Prize
Finalist

Goldsmith Prize

Investigative Reporting

Playing with fire

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

Environmental

Journalists Society
Environmental Reporting

Gerald Loeb Award

Business and Financial Journalism

National Press Club
Consumer Award




California Flammability Standards
TB117-2013

Mandatory January 1, 2015 - Ik
THIS ARTICLE MEETS THE FLAMMAGBILITY
REQUIREMENTS OF CALIFORNIA BUREAU OF
F|ame reta rdants not needed ELECTRONIC AND APPLIANCE REPAIR, HOME
/ FURNISHINGS AND THERMAL INSULATION
but can sti|| be Used TECHNICAL BULLETIN 117-2013. CARE SHOULD BE

EXERCISED NEAR OPEN FLAME OR WITH BURNING
CIGARETTES.

The upholstery materials in this product:
contain added flame retardant chemicals

PrOd UCt La bels Req U I red __X_contain NO added flame retardant chemicals

The State of California has updated the
flammability standard and determined the fire
safety requirements for this product can be met

TB:|.33 being revo ked s CalifOI"nia without adding flame retardant chemicals. The
. State has identified many flame retardant
d ue to |aCk Of need d nd pOte nt|a| chemicals as being known to, or strongly suspected

of, adversely impacting human health or
development.

for harm

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org www.bearhfti.ca.gov/about_us/sb_1019 faq.pdf



Are there flame retardants in your furniture?

* Submit samples of polyurethane foam to Duke
University
* Free testing; results within 45 days

http://foam.pratt.duke.edu/home

GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.org



Are flame retardants necessary
in foam plastic building insulation?



Plastic foam insulations
(polystyrene, polyurethane, polyiso, etc.)

Used increasingly for
energy efficiency

Can be used:
* Inside walls
* below grade

e attics, etc.

N.SEIENCE POLICY INSTITUTE UNDERSLAB
eenSciencePolicy.org B A,éEM ENT WALL

UNDERFLOOR



Building codes drive use of flame retardants in insulation.

-~
© Ty i !{ Routledge
Wz BR I BurtoimG Researcn & INFORMATION (2012) 40(6), 738-755 ™ <

INFORMATION PAPER

Flame retardants in building insulation:
a case for re-evaluating building codes

Viytenis Babrauskas', Donald Lucas?, David Eisenberg®, Veena Singla®,
Michel Dedeo® and Arlene Blum™®

TFire Science & Technology Inc., 9000 — 300th Place SE, Issaguah, WA 98027, US
E-mail: vytob(@doctorfire.com

“Lawrence Berkeley National Laboratory, 1 Cyclotron Road MS 70-0108B, Berkeley, CA 94720, US
E-mail: dlucasiglbl.gov

*Development Center for Appropriate Technology, PO Box 27513, Tucson, AZ 85726-7513,US
E-mail: strawneti@gmail.com

“Green Science Policy Institute, PO Box 5455, Berkeley, CA 94705,US
E-mails: veenaig greensciencepolicy.org, michel@greensciencepolicy.org and

arlene@greensciencepolicy.org

“Department of Chemistry, University of California, Berkeley, CA 94720,US




Fire spread in a cavity is dependent on air flow

Insulation i—m * In many cases, insulation is

protected from ignition by a
thermal barrier, such as gypsum
board.

* ASTM E84 rating of insulation is not
a determining factor of flame
spread in a cavity.

Exterior Interior

Choi and Taylor 1984
Babrauskas, et al. 2012



FR manufacture Product manufacture

End of life

Recycling/ reuse;
combustion;
landfilling

Installation

In-use
(Dust & Air)

P




Updated Codes

Sweden (2001) and Norway (2004) updated
building codes to allow use of foam plastic
insulation without flame retardants.

97% of XPS and EPS in Sweden and
Norway is flame retardant free

No accidental EPS fires in Norway
since codes were updated

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org - Remberger 2004; Posner 2010; POPRC 2011



California Assembly Bill 127 (signed October, 2013):

» California fire marshal may propose updates that:
—Maintain overall fire safety

—Provide flexibility in meeting fire safety standards with or
without chemical flame retardants

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php



California Assembly Bill 127

Below-grade use of insulation identified as first place to
investigate code change.

- BELOW

- GRADE
EXTERIOR
INSULATIO

http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Oklahoma State University Study

Commissioned by California OSFM following AB 127 Working Group.
Key Findings

» Comparable ignition and heat release rates between foam plastic
insulation with and without flame retardants and other combustible
construction materials .

* When installed below grade, no risk of fire spread to the structure from
insulation without flame retardants.

California codes can be safely updated to allow below-grade
use of insulation without flame retardants.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



SUPPORTERS OF SAFER INSULATION

SIEGEL & STRAIN Architects
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The 2019 International Codes Council Committee Action
Hearings will be held in Albuquerque in April 2019.

We ask your help:

* Participate & support
amendments to the 2021 IRC
allowing for the safe below-grade
use of flame retardant-free foam
plastic insulation.

* Give us your input on our draft
code change proposals.

Contact: Arlene@GreenSciencePolicy.org

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Six Classes Videos
An innovative approach to reducing toxics

1

Highly
Fluorinated

5

Some
Solvents

VIEW and SHARE: www.SixClasses.org
Healthier products, healthier people in four minutes!



For monthly e-newsletters,
give Arlene your card or
- - S|gn our mailing list

‘ ‘ ThIS talk W|II be
T under Past Events at

s www GreenSciencePolicy.org X B
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By limiting use of the Six Classes
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