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Detection of Poly- and Perfluoroalkyl Substances (PFASs) in U.!
Drinking Water Linked to Industrial Sites, Military Fire Training Areas,
and Wastewater Treatment Plants

Xindi C. Hu*"" David Q. Andrews,” Andrew B. Lindstrom,' Thomas A. Bruton," Laurel A. Schaider,”
Philippe Grandjean,” Rainer Lohmann,® Courtney C. Carignan,” Arlene Blum,™" Simona A. Balan,®
Christopher P. Higgins,® and Elsie M. Sunderland "

Marg?

ey, Research Triangle Park, North Carolina 27711,

ited States

number of industrial s u use these
compounds, the number of military fire t areas, and the
number of wastewater treatment plants are all signif

Research

Education

Retreats

Policy & Purchasing Change



PFASCentral.org

o~O_PFAS

O CE NTRAL NEWS SCIENCE POLICY EVENTS PFASBASICS ABOUT CONTACT Q

A PROJECT OF GREEN SCIENCE POLICY

NEWS SCIENCE
Chemours says DuPont Emerging per- and

A central source for PFAS- related news, science, and events.



|s it necessary?
s it worth it?

Is there a safer alternative?
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The Class Concept



Regrettable Substitution
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Six Classes Videos
An innovative approach to reducing toxics

1 5

Highly
Fluorinated

Some
Solvents
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VIEW and SHARE: www.SixClasses.org
Healthier products, healthier people in four minutes!
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Do flame retardants save lives?

Flame Retardants in Furniture Foam: Benefits and Risks

VYTENIS BABRAUSKAS', ARLENE BLUM??, REBECCA DALEY?, and LINDA BIRNBAUM*
'Fire Science and Technology Inc.

9ooo 300th Place SE, Issaquah WA 98027 USA .
C NIST Technical Note 1747

San Antomo Statement on Brominated and Chlorinated
Flame Retardants

Factors Influencing the Smoldering

Article

Performance of Polyurethane Foam

) Routledge
ignatories l{
yoolemental atel INFORMATION PAPER

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

Vytenis Babra k DaIdLuca , David Eis bgV na Singla®
ichel Dedeo dAI e Blum*®

“No significant, consistent dlfference...

Flame retardant combustion:
e Smokier fires
e Toxic combustion by-products
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Flammability Standards Drive FR Use:

Technical Bulletin 117

NOTICE

S Furniture foam to withstand a small

RE w)HiR[‘MENTS OF

CALIFORNIA BUREAU
OFHOME FURNIS
@ open flame for 12 seconds
117.CARE SHOULD

s o Smolder vs. open flame fires—6:1 death ratio

OPEN FLAME OR WiTH

BURNINGCIGA.RWES}'\. . . .« .
S e Slow response in ionizing smoke detectors

ASTM E84

All insulation must pass Steiner tunnel test

e Behind thermal barrier?
e Beneath a concrete foundation?
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4 attempts at (Elufaﬂﬂ ﬂmfial‘lhllm‘

legislative reform of |—"
TB 117.... —

H p| h fi
A DEADLY aying 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.
M I S I A K E Ny PATRICIA CALLANAN AND Sam o
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DONT LET THE SACRAMEN
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Code Reform

TB 117-2013: Updated standard S
* Greater fire safety, optional FR use [
* Reporting on label

TB 133: Open-flame testing of
upholstered furniture in high
occupancy public spaces

* Repealed January 2019

AB 2889: California Bans Flame
Retardants in furniture, children’s
products & mattress foam

e Signed September 2018
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PETITION: U.S. Consumer Product Safety Commission

Products with the class of Organohalogen Flame Retardants

GRANTED 2%

Declare as “banned hazardous substances”:

*Children’s products
*Residential furniture
*Mattresses & mattress pads
*Plastic electronics enclosures

containing additive, non-polymeric organohalogen FRs
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PETITION: U.S. Consumer Product Safety Commission

UPDATE: May 15, 2019

* National Academy of Science advisory
Committee to Develop Scoping Plan Report

A Class
Approach

to Hazard
Assessment of
Organohalogen
Flame
Retardants

e OFRs can be divided into 14 subclasses
subclasses for hazard assessment

“The only possible practical approach for a set of
chemicals as large as the OFRs is a class approach.”
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Recycling Flame Retarded Plastics
Flame Retardants in Kitchen Utensils

e Black plastic often
contains BFRs

e BFRs found in 34% of
tested utensils

e Up to 20% of BFRs
transferred to cooking oil

Kuang et al., Science of the Total Environment, 2018 23



EU Ban on Flame Retardants in Electronics Cases

Ecodesign directive bans the class of organohalogen flame retardants

 In cases and stands of electronic displays and TVs

* Unanimously approved by 24 member states

» Effective March 2020

* Motivation: plastic recycling in the Circular Economy

EUROPEAN
COMMISSION

4. Halogenated flame retardants

The use of halogenated flame retardants 1s not allowed in the enclosure and stand of
electronic displays.

COMMISSION REGULATION (EU) .../...
of XXX

laying down ecodesign requirements for electronic displays pursuant to
Directive 2009/125/EC of the European Parliament and of the Council,
amending Commission Regulation (EC) No 1275/2008




Regrettable substitution: Organophosphates

* Organophosphate esters are popular G
replacements for organohalogen FRs ﬂ ¥

* OPEs are associated with neurological

and skeletal system harm
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Tert-Butylphenyl Diphenyl Phosphate (BPDP)

Paradis and Hales, 2015; H. Yan et al., in preparation.
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Cartilage templates (green) failed to

properly develop into adult bone

cells (blue) after exposure to BPDP.
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Flame Retardants in Insulation

CATHEDRAL
CEILING

ATTIC

WALL CAVITY

UNDER FLOOR

FOUNDATION

UNDER SLAB

Not needed in insulation:

* Below grade
* Behind a thermal barrier



Regrettable Substitution: Polymers

OB

Degradation of Polymeric Brominated Flame Retardants:
Development of an Analytical Approach Using PolyFR and UV

Contents lists available at ScienceDirect

I rra d ia tion Chemosphere

Christoph Koch,*"' ¥ Alexander Dundua,’ Jackelyn Aragon-Gomez, | Milen Nachev,' ChemOSphere
Susanne Stephan,”~ Sarah Willach, " Mathias Ulbricht,”" Oliver J. Schmitz,”~ Torsten C. Schmidt,’ §
and Bernd Sures ' journal homepage: www.elsevier.com/locate/chemosphere

Degradation of brominated polymeric flame retardants and effects of M
generated decomposition products =

Christoph Koch *” ', Bernd Sures *

PolyFR

Tradenames:

*BLUEDGE

*Emerald Innovation 3000
Brominated Polybutadiene *GreenCrest

Polystyrene Blockcopolymer
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Insulation: Building Code Change

January 2019: California Building Standards Commission
unanimously votes to allow flame-retardant free
insulation below a concrete slab

May 2019: International Code Council rejects same proposal
by vote of 10-1
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By radically reimagining how we think about toxic
chemicals, we can live in a healthier world.

SixClasses.org
PFASCentral.org
GreenSciencePolicy.org




