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THE PROBLEM: 
Most Chemicals Are NOT Effectively Regulated in the U.S.

• The U.S. Toxic Substances Control Act (1976)

• 62,000 chemicals in commerce “grandfathered”

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

Michael Wilson, Green Chemistry in California:  http://coeh.berkeley.edu/news/06_wilson_policy.htm
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• 21 chemicals banned by the Stockholm 
Convention on Persistent Organic Pollutants 
(POPs) 

• All are organohalogens with carbon bonded to 
bromine, chlorine, or fluorine
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Pesticides & Flame Retardants
(Carbon bound to Bromine, Chlorine, Iodine)

• Pesticides
– many banned

• DDT, Mirex, Dieldrin, Aldrin, etc 
– found in very low and decreasing levels in food

• Flame Retardants
– similar or  identical to pesticides

• Dechlorane flame retardant is Mirex; Dechlorane Plus in 
use

– found in very low and increasing levels in food
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Brominated Tris Flame Retardant
Tris (2,3-dibromopropyl) phosphate 

• 1975 to 1977
• 10% of the weight of pajamas
• In children’s urine
• Mutagen and possible carcinogen



Science, January 7, 1977
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CPSC Bans TRIS-Treated 
Children's Garments

FOR IMMEDIATE RELEASE
April 7, 1977

Chlorinated Tris (TDCPP) replaced Brominated Tris 
•Removed from pajamas in 1977
•Used today in furniture
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• TB 116:
Voluntary standard for fabric of upholstered furniture 

• TB 117:
Twelve second open flame and smolder standard for 
filling materials used in upholstered furniture. 

• TB 133:
Severe flammability composite test for furniture in public 
occupancies 

CALIFORNIA FURNITURE FLAMMABILITY STANDARDS
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97.5% of global use in 
North America (1999). 

PentaBDE used to meet TB117
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• 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  

ANIMAL HEALTH EFFECTS
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• Cryptorchidism

• Reproductive Hormone 
Effects

Decrease in Androgens and LH; 
Increase in FSH and Inhibin

Decrease in Testosterone

• Reproductive Effects
Low Birth Weight; 
Altered Behaviors 

Increased time to pregnancy

Neurological Effects
Decreased IQ

PentaBDE Human Health Associations
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

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



Technical Bulletin 117
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• Flame retardants migrate into house dust
– Stapleton, H. M., J. G. Allen, S. M. Kelly, A. Konstantinov, S. Klosterhaus, D. Watkins, M. D. McClean, and T. F. Webster. 2008. Alternate and new brominated flame retardants 

detected in U.S. house dust. Environ Sci Technol 42 (18): 6910-6.

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

– Kellyn S. Betts, Environmental Health Perspectives 116, A202 - 208, 2008

Source: Elevated House Dust and Serum Concentrations of PBDEs in California: Unintended Consequences of Furniture 
Flammability Standards?  Zota, Ami R., Rudel, Ruthann A., Morello-Frosch, Rachel A., and Brody, Julia Green, Environ. 
Sci. Technol., 2008, 10.1021/es801792z

PBDE fire retardant concentration in household dust
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• 67% no data at all

67% no data at all
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National Oceanic & Atmospheric Administration    
(NOAA) Finds Penta in Sediments & Bivalves



Atmospheric transport to polar regions



© sebastian niedlich
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Banning  chemicals
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PentaBDE Replacements to meet TB117 

Chlorinated Tris

Firemaster 550
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Deca ether replaced by Deca ethane 

Decabromodiphenyl ether Decabromodiphenyl ethane



Residential Fire and Flame Death Rates in 
U.S. and California, trend data with linear 

estimation line,1981-2005
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Source: WISQARS, Centers for Disease Control and Prevention

Prepared by: California Department of Public Health, EPIC Branch



Fire deaths in the US are declining:
• 50% decrease in smoking since 1980
• building, fire and electrical codes
• sprinklers and smoke detectors



Time to
Ignition

Smoke Carbon
Monoxide

Soot

No Flame
Retardant
Flame Retardant

No flame retardant

pentaBDE retardant

Seconds 
to ignition Smoke

Soot
Carbon 
monoxide

Fire Toxicity

16

19

Chandra Jayakody, et al . J. Fire 
Sciences, Vol. 18, pp 430-455, 2000



Halogenated Flame Retardants and  Fire Toxicity 

Chandra Jayakody, Dan Myers, Usman Sorathia, and Gordon L. Nelson. "Fire‐Retardant 
Characteristics of Water‐Blown Molded Flexible Polyurethane Foam Materials“
J. Fire Sciences, Vol. 18, pp 430‐455, 2000.

No FR Treated with 
chlorinated tris 

With
Penta-BDE 

Time to Sustained 
Ignition (seconds)

16 18 19

Peak Heat Release 
Rate (kW/m2)

412 326 259

Smoke (m2/kg) 413 745 833

Carbon Monoxide 
(kg/kg)

0.02 0.08 0.13

Soot (kg/kg) 0.01 0.10 0.88



Halogenated Flame Retardants
contain bromine, chlorine and carbon:

Uses  by volume in the U. S.

1. Electronics
2. Insulation in Buildings
3. Furniture
4. Transportation
5. Fabrics
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• Batt Insulation 
(Glass and Mineral Wool)

• Board Insulation 
(Polyurethane, Polyisocyanurate, Polystyrene)

• Blown-in Insulation
(Cellulose, Fiberglass)

• Poured-in Insulation 
(Perlite, Vermiculite)

• Foamed-in Insulation 
(Polyurethane, Polyisocyanurate, Polyicynene)

Plastic Insulation Contains Flame Retardants
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All Polystyrenes Contain HBCD
Hexabromocyclododecane

• On first EU list of 13 
“Substances of Very High 
Concern”.

• Proposed as a POP under 
the Stockholm Convention

• Found in household dust, 
breast milk, sewage sludge, 
wildlife
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Mineral Wool (Rockwool)
Slag wool fiber and/or basaltic rock, phenolic resin

© rockwool marine & offshore
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Intent
To reduce the quantity of indoor contaminants that are harmful to 

the comfort andwell-being of installers and occupants.
Halogenated flame retardants, including, but not limited to the 

following brominated and chlorinated flame retardants:
- Hexabromocyclododecane (HBCD)
- Penta, octa, and decabromodiphenyl ethers 
- Tetrabromobisphenol-A (TBBPA)
- Tris(2-chloroisopropyl) phosphate (TCPP)
- Tris(2-chloroethyl)phosphate (TCEP)
- Dechlorane Plus
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Product Primary Form
Cost / sq.ft. / 
R (materials 

& labor)

Thermal 
resistance (R-
value per inch)

Raw Materials Known Health Issues Fire 
Retardant

Water 
Resistant

Embodied 
Energy

Extruded
Polystyrene (XPS) Board $$ 5.0 Refined Petroleum + blowing agent  

(HCFC); up to 15% recycled content

CO in Smoke, 
Carcinogenic Fire 
Retardants, benzene

0.7% HBCD Yes High

Expanded
Polystyrene (EPS) Board $$ 3.85

Refined Petroleum + blowing agent 
(pentane); up to 60% recycled 
content

CO in Smoke, 
Carcinogenic Fire 
Retardants, benzene

2.5% HBCD Yes High

Polyisocyanurate Board $$ 6.5
Refined Petroleum + blowing agent 
(pentane); up to 10% recycled 
content

CO in Smoke, Toxic 
Fire Retardants 5-10% TCPP Yes High

Polyurethane Foamed-on $$ 3.6-5.0
Refined Petroleum + blowing agent 
(HFC); up to 25% soy oil 
replacement

Toxic during installation, 
CO in Smoke ? % TCPP Yes High

Perlite Board $ 2.7 perlite, cellulose binders, and 
waterproofing agents No known issues NA Yes Low

Mineral Wool
(AKA Rockwool) Board $$ 4.2 Slag wool fiber and/or basaltic rock, 

phenolic resin
Can irritate and congest 
lungs during installation NA Yes

Low 
(waste 

product)

Cellular Glass Foam Board $$$ 3.45
Alumino-silicate cellular glass with a 
specially elaborated composition; 
totally inorganic; contains no binders

No known issues NA Yes High

Aerogel Board $$$ 10.0 Silica gel, PET, fiberglass Can irritate and congest 
lungs during installation NA Yes High

Carbon Foam Board $$$ 6.67 Calcined Coke NA Yes
Low 

(waste 
product)

Agrifiber Board $$ 3.0 Rice hulls, mycelium roots, wheat or 
rice straw No known issues Borate No Low

Cementitious Foam Foamed-on $$ 3.9 Modified Oxychloride Cement No known issues NA Yes High

Cellulose Blown-In $ 3.5 Shredded Newspaper No known issues Sodium 
Borate No

Low 
(waste 

product)

RIGID INSULATIONS
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Legislation to modify TB117 to Improve Fire Safety Without Chemicals 
failed due to bromine industry extreme lobbying 

.

Furniture?

Industry $10 million media blitzIntroducing bill with Mary Brune 
(MOMS), Russell Long (FOE),  Mark 
Leno, and Andrew McGuire

Based on Op-ed
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Paid for by Californians for Fire Safety
• Albemarle 
• Chemtura 
• IC-Ltd Industrial Products (Dead Sea Bromine)
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Albermarle's profits up 377% from an 
increase in BFR sales. Chemical and Engineering News

Chemtura Corp increased prices in all 
regions on brominated flame retardant  
HBCD by up to 25%’ in the face of 
increasing costs to secure global supply,
and continued advocacy efforts.



GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.org

http://greensciencepolicy.org/node/269

http://greensciencepolicy.org/node/269



Suspended!

California Flammability Standard 
•Pillows

•Comforters, 

•Mattress pads (memory foam)

Suspended
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Conformity, January 2009



What is in your COUCH?

Email couchstudy@GMail.com to join the GSP study
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Halogenated Flame Retardants?

Head support
Car Seat

Changing Pad

Nursing Pillow

Sleep Positioner

Stroller

Carrier



Green Science Policy Symposia

February 11, 2011 at UC Berkeley
August 21 at Dioxin 2011 in Brussels 

www.greensciencepolicy.org



http://www.youtube.com/watch?v=6IDlb4N-_u4
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• Flame retardants commonly used in furniture, baby 
products, electonic enclosures, and building 
insulation are not proven to improve fire safety

• Migrate into dust, humans, animals, and the  
supply food and are associated with reduced IQ,  
reduced fertility, cancer, endocrine and thyroid 
problems

• We can have greater fire safety and a healthier 
planet without toxic flame retardants. 

Main points



Support Chemical Policy Reform
The Safe Chemicals Act 2010
The Toxic Chemical Safety Act

• Information on Chemicals Provided by Manufacturers
• Prioritize Chemicals of High Concern such as 

Halogenated Flame Retardants
• Reform Confidential Business Information
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The toxic chemical problem is solvable

With research & shared information, 
we can have a healthier world.

www.greensciencepolicy.orgwww.greensciencepolicy.org



For more information:
info@greensciencepolicy.org

www.greensciencepolicy.orgwww.greensciencepolicy.org


