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Flame Retardants & Six Classes of Harmful Chemicals
How Science Can Impact Policy & Purchasing

Arlene Blum PhD
University of California, Berkeley
Green Science Policy Institute



U.S. Toxic Substances Control Act (1976)

* 62,000 previous chemicals “grandfathered”

e 20,000 new chemicals

— 85% have no health data
— 67% have no data at all

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org


http://www.epa.gov/

Chronic Long Term Health Impacts
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Human Toxicological Trial?

“We are conducting a massive clinical
toxicological trial, and our children and
our children's children are the
experimental subjects.”

-Herbert Needleman & Philip Landrigan

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org Green Chemistry: Cornerstone to a Sustainable California 2008: Cal/EPA



Regrettable Substitution
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ether

Concerns:

* Persistence

e Bioaccumulation
* Toxicity
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One Solution: SixClasses.org

1. Fluorinated chemicals
stain and water repellants

2. Chlorinated antimicrobials
triclosan and triclocarban

— 3. Flame retardants
brominated, chlorinated, phosphate

4. Bisphenols and phthalates
BPA, phthalates, etc.

5. Some organic solvents
benzene, methylene chloride, xylene, etc.

6. Some metals
lead, mercury, chromium, cadmium, arsenic,

GREEN SCIENCE POLICY INSTITUTE
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Is it necessary?
Is it worth it?

|s there a safer alternative?



Green Chemistry

Green chemistry is the
design of chemical
products that reduces the
use of hazardous
substances.

. GREEN SCIENCE POLICY INSTITUTE
Courtesy: Dr. Bob Peoples www.GreenSciencePolicy.org



Class 1: Fluorinated Chemicals (PFAS)

e Carbon-Fluorine is the strongest bonds in
nature

e This results in unique properties:
e Oil and water repellency
e Does not break down

Courtesy: Dr. Jennifer Field
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Fluorochemicals are used In:

GREEN SCIENCE POLICY INSTITUTE
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Human Toxicology

 PFOS and PFOA persist in the body for years
* Health effects linked to exposure to PFOA:

Kidney, prostate, ovarian, and testicular cancer
Thyroid disease

Delayed puberty, decreased fertility (women)
and early menopause

Reduced testosterone levels

Reduced immune response in children
Elevated cholesterol

Courtesy: Dr. Jennifer Field



C8 replaced with thirty forms of C6

* Persistent, a family trait

* In groundwater, wastewater, & seawater

« Limited toxicology data

* Increasing C6 levels in human blood

« (Can causes cell changes associated with
tumors

GREEN SCIENCE POLICY INSTITUTE

Courtesy: Dr. Jennifer Field www.GreenSciencePolicy.org



The Madrid Statement

Documents the scientific consensus |
regarding the persistence and ‘
potential for harm of poly- and
perfluoroalkyl substances (PFAS),
and lays out a roadmap to gather
needed information and prevent
further harm.

GREEN SCIE GREENSCIENCEYPOCY INSTITUTE
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Brands can eliminate all PFASs from products
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Class 2: Antimicrobials

Triclosan Triclocarban
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Antimicrobials are used In...

* Disinfectants

* soap, mouthwash,
detergent, shampoo

* Deodorant/clothing

* Toothpaste

« Cosmetics

 Kitchen supplies, furniture

* Toys, school supplies, sports equipment
o

‘ N SCIENCE POLICY INSTITUTE
Courtesy: Dr. Gary Ginsberg www.GreenSciencePolicy.org



Do we need them?

* Might be helpful in toothpaste for gum disease
* No proven benefit over soap & water
* |neffective in flooring and plastic

NO EVIDENCE ANTIMICROBIALS REDUCE INFECTIONS

Courtesy: Dr. Gary Ginsberg



Class 3 Flame retardants

1970s Flammability Standards

* Children’s sleepwear

e Furniture

* Foam plastic building insulation

GREEN SCIENCE POLICY INSTITUTE
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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

21
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U.S. Consumer Product
Safety Commission

TRIS-Treated Children's
Garments Banned

April , 1977

Chlorinated Tris replaced Brominated Tris

 Removed from pajamas in 1978
« Used in furniture until 2012



Technical Bulletin 117

NOTICE
[HISARTICLE MEETS
THE FLAMMABILITY
REQUIREMENTS OF
CALIFORNIA BUREAU
OF HOME FURNISHING

TECHNICAL BULLETIN
17.CARE SHOULD

BE EXERCISED NEAR
OUPEN FLAME OR WITH

BURNING 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)



Animal health effects

« Chronic toxicity: long term impacts

— Endocrine disruption: Interference with thyroid
hormone action

— Neurodevelopment:. Decreased memory, learning
deficits, altered motor behavior, hyperactivity

— Reproductive system effects. Abnormal gonadal
development, reduced ovarian follicles, reduced sperm
count

— Immune suppression
— Cancer

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Human Health

Higher pentaBDE associated with lower birth weight

impaired attention
poorer coordination
lowered 1Q

< @
longer time to get pregnant @
altered thyroid hormones

GREEN SCIENCE POLICY INSTITUTE

i ) Eskenazi et al, 2010, 2011, 2012
GreenSciencePolicy.org



From Products to People
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GreenSciencePolicy.org



TB117 Fire Safety Benefit?

TB117 foam Non - TB117 foam

1 |
SR <

"No significant, consistent difference...”

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



Increased fire safety without flame retardants
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Assembly Bill 706, Senate Bill 772, Senate Bill 1291, Senate Bill147
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Help stop the bill that will ban material used -
to make flame resistant products.

CALL YOUR STATE SENATOR TODAY AND TELL THEM TO

. bl k]

916-651-4007 and tell hir
VOTE NO on AB 70

Call State Senator ‘ _ ;
Tom Torlakso H
| B

G

DON'T LET THE SACRAMENTO POLITICIANS BABL
PROVEN FLAME RETARDANTS- IT COULD BE A DEAL

Paid for by Californians for Fire Safety

- Albemarle
e Chemtura
 |srael Chemicals LTD (ICL)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



ES&T Top Science Paper of 2011

Environmenta Scence & Technobogy | 302 | wez® | 4750001 | 16100 | Msc: 652001007462 | TEIDD: 00 | BATID: 00000 | Pages: 852

Identification of Flame Retardants in Polyurethane Foam Collected
from Baby Products

Heather M. f"int;l[.:lll:mn.’i'Jr Susan Klosterhaus,* Alex Keller," P. Lee Fl.:rgursm:.f Saskia van Hl:ry;l:n.lt‘T
Ellen 'E:r.znun[.nl.:r.Jr Thomas F. Webster,! and Arlene Blum™

"Micholas School of the Environment, Duke University, Durham, North Carolina, United States

*San Francisco Estuary Institute, Oaldand, California, United States

FRast Bay Municipal Utility District, Oakland, Calitornia, United States

: Department of Environmental Health, Boston University School of Public Health, Boston, Massachusetts, United States
J'DL'Part ment of Chemistry, University of California, and Green Science Policy Institute, Berkeley, California, United States

o.ﬁaumr.'yg Tnforanation

ABSTRACT: With the phase-out of PentaBDE in 2004, alternative flame retardants are beingused in

polyurethane foam to meet flammability standards. However, insuth dent information is available on

the identity of the flame retardants currently in use. Baby products containing polyurethane foam

must meet California state furniture flammability standards, which likely affects the use of flame

retardants in baby products throughout the ULS. However, it s unclear which products contain flame

retardants and at what concentrations. In this study we surveyed baby products containing

polyurethane foam to investigate how often flime refardants were used in these products

Information on when the products were purchased and whether they contained a label indicating i

that the product meets requirements for a California flammabiity standard were recorded. When CPEN FLAME R WITH
possible, we identified the flame retardants being used and their concentrations in the foam. Foam BURMNG CESARETTES
samples collected from 101 commonly used baby products were analyzed. Eighty samples contained | % L

an identifiable flame retardant additive, and all but one of these was either chlorinated or brominated. o

The most common flame retardant detected was tris( 1,3 dichloroisopropyl) phosphate (TDCPP;

detection frequency 36% ), followed by components typically found in the Firemaster550 commercial mixture (detection frequency
17%]). Five samples contained PBDE congeners commonly associated with PentaB DE, suggesting products with PentaBDE are still
in-use. Two chlorinated organop hosphate flame retardants not previously documented in the environment were also identified, one




California Flammability Standard

*Pillows

Comforters,

Mattress pads Suspended

NOTICE OF SUSPENSION

Technical Bulletin 604
Proposed Flammability Test Method
for Bedclothing Products

The Bureau of Electronic and Appliance Repair, Home Furnishings and Thermal
Insulation (Bureau) has suspended its effort to begin the formal rulemaking process
to implement Technical Bulletin 604, the proposed flammability standard for filled
bedclothing products.

GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.org
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A film about stopping the use of the harmful and ineffective
flame retardants in furniture and baby products
Rent it at http://vimeo.com/ondemand/toxichotseat

GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.org


http://vimeo.com/ondemand/toxichotseat

Office of Governor

mnd G. Brown Jr.

June 18, 2012

Governor Brown Directs State Agencies to
Revise Flammability Standards

‘We must find better ways to meet fire safety
standards by reducing and eliminating -
wherever possible - dangerous chemicals.”

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org Press release, CA Office of Gov. Edmund G. Brown, Jr.



Open flame versus smolder?

TB11y requlates Fires start on fabric
furniture filling

Most start with smoldering:
* C(Cigarettes
* Electrical sources

* Flame retardants
used to meet this
open flame standard

CA Dept. of Consumer Affairs BEARHFTI
TB117-2013 Final Statement of Reasons



California Flammability Standard
TB117-2013

— Mandatory January 1, 2015

— Flame retardants not needed, but can still be used

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Senate Bill 1019

. Effective ] NOTICE
ective January 1, 2015 THIS ARTICLE MEETS THE FLAMMABILITY
REQUIREMENTS OF CALIFORNIA BUREAU OF
for pI’OdUCtS that meet ELECTRONIC AND APPLIANCE REPAIR, HOME
TB117-2013 FURNISHINGS AND THERMAL INSULATION

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
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
without adding flame retardant chemicals. The
State has identified many flame retardant

chemicals as being known to, or strongly suspected
of, adversely impacting human health or
development.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org www.bearhfti.ca.gov/about us/sb 1019 faq.pdf




TB117 and baby products

— Derc_?mlq__er 2010: three exempted
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Fires that start in furniture are decreasing
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Fire safety tools

* Decrease in smoking/ fire-safe cigarettes
* Fire-safe candles, child-safe lighters

« Smoke detectors/ alarms

« Sprinklers

« Work of fire service

* Fire codes

* Fire safety education

* Furniture regulations
— Smolder standard: TB117-2013
— Open flame: TB117
(Open flame standards have potential for harm)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org
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Wheluct Safety and the Environment"Appear to Collide: =
The Defeat of the Candle
- Fl%ne—-]}gmtlon Requirement

0 [ s i, | o o e, com

by Michael Kirschner, Design Chain Associates, and

Arlene Blum, Ph.D., Green Science Policy Institute

Conformity, January 2009



Electronic Housings Candle Ignition Requirements

1EC International Electrotechnical Commission

2002 IEC candle standard process initiated

2008 Two IEC, one EU electronics standard prevented
2008 One U.S. and one Canadian standard prevented

2008 EU Candle standard for TVs passed

2012 IEC candle standards for TVs prevented
2013 EU candle standards for TVs rolled back
2014 EU Common modification prevented

2015 EU, IEC candle standard prevented

2015 Two new EU, IEC candle standards in May






Where does flame retarded foam end up?

=

Recycling

Low income
communities

Student
housing

cushion
44



Better Solutions

Chemical Recycling?

High Temp -’

. Combustion?? 45




What to do with millions of foam and plastic
items with harmful flame retardants?

2 day workshop hosted by UC Berkeley and GSP
November, 2015
Washington, DC

For more information, contact:
Donald Lucas

510-316-67/64
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mailto:D_lucas@lbl.gov

Foam Plastic Insulation
(polystyrene, polyurethane, polyiso, etc.)

UNDERFLOGR

CATHEDRAL CEILING _

BASEMENT WALL

UNDERSLAR

Used increasingly for
energy efficiency

Can be used:
* inside walls
* below grade

* attics, etc.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org
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P £ Y Routledge
"'“-‘*;,;?:-‘|||r BR[ BUILDING RESEARCH & INFORMATION (2012) 40(6), 1-17 BN e e

INFORMATION PAPER

Flame retardants in building insulation: a

case for re-evaluating building codes

Vytenis Babrauskas', Donald Lucas®, David Eisenberg”, Veena Singla®,
Michel Dedeo® and Arlene Blum*®

Download at:
saferinsulation.greensciencepolicy.org



California AB 127 (2013)

Review of insulation flammability standards

 State fire marshal may propose updates that:
— Maintain overall fire safety

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

* Possible proposal to the CA Building Standards
Commission:

— Insulation below grade may be used without FRs

GREEN SCIENCE POLICY INSTITUTE

www.GreenSciencePolicy.org http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php



2018 International Building Code (IBC)

* Allow foam plastic insulation without FRs
when fully protected below grade

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



2018 International Building Code (IBC)

* We are seeking support:

* At ICC hearings:

April 19 =30, 2015 Memphis, TN
Sept 30 —Oct 7, 2015 Long Beach, CA

e Letters IBC Fire Safety Committee

e Contact:

avery@GreenSciencePolicy.org

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



What to do?

» Replace the foam in your furniture.

* Buy furniture with a TB117-2013 label

Look for products without added flame retardants

* Vacuum, wet mop, hand wash



http://greensciencepolicy.org/consumers
http://greensciencepolicy.org/consumers

Class 4a
Bisphenols

— Polycarbonate resins (hard plastics)
— Epoxy resins (linings)

— Thermal cash register receipt paper
and in other products




Class 4b
Phthalates

e Uses

— Makes plastics softer and more flexible

— Makes fragrances last longer




Class 5: Certain Solvents
(aliphatic, aromatic, halogenated, oxygenated)

 Hydrocarbon solvents
- Aliphatic organic solvents (petroleum-based)
- Aromatic organic solvents (toluene, xylene,
benzene)

* Chlorinated solvents
- E.g., Methylene chloride, perc, TCE

* Oxygenated solvents
- Acetone, glycol ethers, alcohols

Courtesy: Dr. Liz Harriman



Class 6: Certain Metals

(arsenic, cadmium, chromium, lead, mercury etc.)

e Can display toxicity at extremely
low doses

Courtesy: Dr. Graham Peaslee



Benefits of the Class Approach

e Minimize regrettable substitutions
e Simple tool for decision makers

e Facilitate better choices for manufacturers,
retailers, large purchasers.

Effective at reducing harmful chemicals in
products

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



SixClasses.org

15-minute webinars on Six Classes
containing harmful chemicals in consumer products.



"Buyers’ Club” for Healthier Building Materials

AISER
ERMANENTE

* Require transparency from manufacturers about
chemicals in products and building materials

e Utilize collective purchasing power to create a
demand for healthy products and materails



China
The largest user of flame retardants

Flame-retarding textile, fiber, decoration material,
carpet, blankets, and fabric

Flame-retarding; lumber, decoration board, soft
foam/hard foam of polyurethane
Flame-retarding/fire proof coating, plastic of flame-
retarding engineering,

Flame-retarding wire cable and insulation material,

International Flame-retarding Exhibitions:

The Fire Bureau of the Ministry of Public Security
requirement on products in public places will bring a
bright prospect to China’s flame-retarding industry.

http://www.flameexpo.com/en/

UTE
zy.org



For more information

WWW. greensciencepolicy.org
. to Jom our e-list



WITH THANKS TO:

r“

ik Veranlea Chln
N r_f;g,ij-j“’” Don tucas by
N Elleen K a/:f\er By
Wit 3




By reducing use of Harmful Chemical Classes
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