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Risk - The Bigger Picture

Climate Impact Resource Depletion
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A The U.S. Toxic Substances Control Act (1976)
A62,000 chemicals in commer

A 20,000 new chemicals have been introduced
0 85% have no health data
0 67% have no data at all

Michael Wilson, Green Chemistry in California: http://coeh.berkeley.edu/news/06_wilson_policy.htm GREEN SCIENCE POLICY INSTI
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http://www.epa.gov/

Stockholm Convention
on
) (IPOPs)

A 21 chemicals banned by the Stockholm
Convention on Persistent Organic Pollutants
(POPs)

A All are with carbon bonded to
bromine, chlorine, or fluorine
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They passively diffuse across cell membranes into cells.

Courtesy, David Epel, Stanford University



PROTECT YOUR CHILDREN

Against Disease-Carrying Insects!
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AIn U.S. children s sleepwear 1975 to 1977
A Up to 10% of the weight of fabric

A Not covalently bonded to fabric

A Metabolite found in children s urine

A 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
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U.S. Consumer Product
Safety Commission

CPSC Bans TRISTreated

Children's Garments
April 7, 1977

Chlorinated Tris (TDCPP) replaced Brominated Tris

Voluntarily removed from children s PJ sin 1977
Used today in baby products, furniture to meet TB117
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BUREAU OF HOME

FURNISHINGS AND

THERMAL INSULATION *

CALIFORNIA FURNITURE FLAMMABILITY STANDARDS

A~Technical Bulletin 117:

Twelve second open flame and smolder standard
for filling materials used in upholstered furniture.

A Technical Bulletin 133:

Severe flammability test procedure for composite
testing of seating furniture for use in public
occupancies
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PentaBDE (BDE 47 99, 100, 153)

ASince 1975, PentaBDE in furniture & baby
product foam to meet California TB117.
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Aln 2002, 95% of global use in N. America.
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A Elevated rates of
I multiple myeloma,
i nonnHodgki nds | ymph
I prostate and testicular cancer

A associated with dioxin/furan
exposure.

A Halogenated flame retardants yield
high levels of dioxins and furans
upon combustion

G.K. LeMasters, et al, Journal of Occupational and Environme
48(11): 118802(2006).
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KYOTO,7-9 . APRIL 20,,1oww~ \

Flﬂ'h international symposwm on brommaied flame retordanfs

QY;;-"-"
' SANANTONIO % 2010

on Halogenated Persistent Organic Pollutants (POPs)

A
21-25 August Brussels, Belgium

ot GREEN SCIENCE POLICY INSTI
317" International Symposium on Halogenated Persistent Organic Pollutants greensciencepolicy.c




A Chronic toxicity: long term impacts

Endocrine disruption

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

Reproductive system effects. Abnormal gonadal

development, reduced ovarian follicles, reduced sperm
count

Immune suppression
Interference with thyroid hormone action

Cancer

GREEN SCIENCE POLICY INSTI
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A Cryptorchidism

A Reproductive Hormone
Effects

Decrease in Androgens and LH,;
Increase in FSH and Inhibin

Decrease in Testosterone

A Reproductive Effects

Altered Behaviors
Increased time to pregnancy

Decreaded birth weight

Neurological Effects
Decreased 1Q

Courtesy, Linda S. Birnbaum, Director, NIEHS and NTP

Decreased Sperm
Quality

Diabetes
- Lim et al, 2008
- Turyk et al, 2009 (only in
hypothyroid subjects)

Thyroid Homeostasis
elevated T4
elevated T4, TBG
Elevated T3
Low TSH
Low TSH during pregnancy
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A Flame retardants migrate into house dust

i Stapleton, H. M., J. G. Allen, S. M. Kelly, A. Konstantinov, S. Klosterhaus, D. Watkins, M. D. McClean, @GhdlferRaWelmstere@brominated flame retard:
detected in U.S. house dust. Environ Sci Technol 42§18): 6910

A Californians have higher levels in their house dust and body fluids than
residents of other states

T Kellyn S. Betts, Environmental Health Perspectives -12@3, A28

PBDE fire retardant concentration in household dust

Source: Elevated House Dust and Serum Concentrations of PBDEs in California: Unintended Consequences of Furniture
Flammability Standards? Zota, Ami R., Rudel, Ruthannf&xgddor&lachel A., and Brody, Julia Green, Environ. GREEN SCIENCE POLICY INSTI
Sci. Technol., 2008).1021/es801792z greensciencepolicy.c



Mothers’
Milk

Record levels of toxic
fire retardants found 1n
American mothers’ breast milk

WWW.ewg.org
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PBDEs (ng/g ww)

TKK

Dogs Cats Eagles People

Indoors wildlife

Courtesy, Marta Venier Dye et al., EnvirorsciTechno] 2007, 41, p. 6350 GREEN SCIENCE POLICY INSTI
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9/7ppm to 3 ppm pentaBDE



Atmospheric transoort to polar regions




/ © sebastian niedlich


http://www.australianbedandbreakfast.com.au/tasmania-bandb/gallery/index.html

Dog Dairy Meat Fish
Pet Food Human Food

Courtesy, Marta Venier Schecteet al.,Environ HealthiPerspect2006



Old Model:
Banning chemicals
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Decabromodiphenyl Decabromodiphenyl
ether ethane

http://oehha.ca.gov/multimedia/biomon/pdf/120408flamedoc.pdf GREEN SCIENCE POLICY INSTI
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Sewage sludge
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Courtesy, Marta Venier Kiekegaard et al., Environ Sci Technol, 2004 GREEN SCIENCE POLICY INSTI
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Human Heaith
Toxicity

Replacements to meet TB117:

Chlorinated Tris

Estimated lifetime cancer risk from tris
treated furniture foam is up to 300 cancer
cases/million

Firemaster 550

EPA Design for the Environment predicted
reproductive, neurological, &
developmental toxicity and persistent
degradation products in 2004.

CPSC Report, Michael Babich, Dec 21, 2006
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Cl
Chlorpyrifos tris (1,3-dichloro-2-propyl) phosphate

ATDCPP or chlorinated tris
similar to chlorpyrifos, a known developmental neurotoxicant.

ATDCPP may affect neurodevel o
potency than chlorpyrifos.

Sourcefls the PentaBDE replacement, tris (dihloro-2-propyl) phosphate (TDCPP), a developmental

neurotoxi cant ? S tDishdw, kasira V.,rPowerS, CBristinzeM., Ryde, tamakicetady and Applied GREEN SCIENCE POLICY INSTI
Pharacology Nov. 2011. Vol 256 Issue 328281
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Tris listed as a carcinogen under Calif. Prop 65.

Beginning October 18, 2012, stores selling furniture, baby
products, carpet cushion containing Tris will need to display
this label:

CALIFORNIA PROPOSITION 65 WARNING

WARNING: This product contains chemicals
known to the State of California to cause cancer

and birth defects or other reproductive harm.

(California law requires this warning to be given
to customers in the State of California.)

For more information; www.watts.com/propba

There is current legislation in Washington and other states
to ban TDCPP in juvenile products.



Limited toxicity tests performed by Chemtura in
compliance with EPA Consent Order indicated:

I Moderate concern for reproductive effects and toxicity
I High concern for daphnid acute toxicity

Genotoxic in fish, causing increased DNA strand breaks in
liver cells. (Bear et al., 2010 Toxicol Chem. 29:722-9)

TBPH is a brominated analog of DEPH which is listed under
Proposition 65 as causing cancer, reproductive, and
developmental toxicity

GREEN SCIENCE POLICY INSTI
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Triphenyl phosphate
A Acutely toxic in Daphnia (Lin 2009),

A Acutely toxic in rainbow trout and fathead minnows (chemtura
2006)

A In men, high levels of TPP in dust were associated with a
substantial reduction of sperm concentrations and an
Increase In prolactin levels (Meeker and Stapleton 2010).

Mono-, di-, and tri-Isopropylphenyl Phosphates
A Reproductive and developmental toxin in rats,

A Histopathologic changes observed in female reproductive
organs and adrenals (chemtura 2006)

GREEN SCIENCE POLICY INSTI
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A According to Chemtura

I Although some effects were noted in the prenatal
developmental study, the lack of migration of the flame
retardant would indicate that the risk of exposure to the
FR is negligible

A Chemtura tested only for skin absorption

A Major exposure route is ingestion of dust which
they did not consider

GREEN SCIENCE POLICY INSTI
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A Chlorinated Phosphates are used as the primary
flame retardant chemical in most seating furniture

A Our brominated fire retardant chemicals are from
Chemtura, who works hand-in-hand with the EPA
to provide assurance that these products are safe
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and 15,000 serious injuries a year in Europe
Many.eould be avoided by a harmonised fire safety standard
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MAKE YOUR HOME SAFER
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University test

With retardants No retardants
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Poposed fabric smolder rule 16 CFR 1634

85% of current upholstered furniture is
constructed with cover fabrics that meet the
requirements without chemicals

5% of furniture would use barriers to comply;
AL0% would change fabrics,
Alame retardant chemicals not needed

GREEN SCIENCE POLICY INSTI
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A Smoking materials remain the leading cause of
upholstered furniture fires and losses (58% of
deaths)

A Candles, matches and lighters were involved in
12% of the deaths.

A Upholstered furniture fires started by smoking
materials and associated deaths fell sharply
since 1980. No trend was seen for upholstered
furniture deaths from candles and matches.

HOME FIRES THAT BEGAN WITH UPHOLSTERED FURNITURE, NFPA, Marty Ahrens, 2011
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Civilian Deaths from Home Upholstered Furniture Fires
Started by: Smoking Materials; Candles, Lighters and Matches;

or Operating Equipment; by Year 1980-2009

— % cmoking materials

Candle, lighter or match
= Operating equipment

P v o P P gl o of of P v e P

NFPA, (Aherns, Aug 2011) GREEN SCIENCE POLICY INSTI
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Change TB117/: Fire Safety without Toxicity

---- MU — i 7 B

Alternatlve furniture flammablllty standard to maintain or
Increase fire safety without chemicals. creen science poLicy st

greensciencepolicy.o



AAlbemarle
AChemtura
AIC-Ltd Industrial Products (Dead Sea Bromine)

GREEN SCIENCE POLICY INSTI
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Albermarle's profits up 377% from an increase

N B FR SaIeS Chemical and Engineering News February 1, 2010

Chemtura Corporation will increase prices in all
regions on bromine-based products by up to
25 percent eto secure gl
stewardship and continued advocacy efforts

Mar 29, 2010 (BUSINESS WIRE)
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Successes
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California Flammability Standard
Aillows

AComforters,

AViattress pads (memory foam)

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.
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Whe uct Safety and the Environment Appear to Collide: =

The Defeat of the Candle

' Fl%ﬁe,-l—'gnition Requirement

© | onfie x| Dy sstrnione. com

by Michael Kirschner, Design Chain Associates, and

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

Conformity, January 2009
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Baby Carrier

Head support Sleep Positioner

Car Seat

Stroller




Summer Science and Policy Class

A We had foam samples from furniture analyzed
A We spoke to manufacturers
A We made a Facebook page and wrote an oped
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|nitial Resutts

Flame Retardants in Mattress Pads

H Brominated
m Chlorinated

m Mixed

= No
Halogenatec




