
����������	
�����
����������
�������������
��
��	������������
������	�

�	�����������
�
���� 	������������������	!



��������	��
����
�

��
�������	��������	� 	������������
�
������
�����
�
������
�����
���

�  
���
������������	�������	���!�
���
������"!��
�����
���!�
	������##�
����������"�� �
����
�
���
������"!��
�����
���!�
	������##�
����������"�� �
����
�
�����
����
����	��������
����

������������$�
%���������"����
�������	��
���������������������
���	�
��������	�&���	���
��
�����'(

2



��������	��
����
�

• �	������)�����	���������������	������
�	������	��������	����*�����������
��
��

• ����������	���	�)������������	���• ����������	���	�)������������	���
�����	���
)�"	������)����������	���
	�)�����"
���	��������

• �
������	��"�����������
����	���	���
�������
)����
�������
�����	�������

����	���
���������+
,
�-�$

3



./0�111�����	
�������	����� � �����)������� �

.01�111���������	�����
2 34�5�������
������������

�'*'��
�	��*�"���������
���
�������678/

2 34�5�������
������������
2 /8�5�������
������������

��������	
��
����
�������
�����
���������
��
������ ����	


����	��
������������������������ ������ ����
�����

� � � � � � � � � � � � � � 	 
 � � � � � � � � 
 � 
 � 
 �
� � � � � � � � � � � 	 � � � � 
 � � 	 � 
 � � � �



Atmospheric transport of POPs to polar regions
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One Solution: SixClasses.org

1. Highly fluorinated chemicals 
water and oil repellants, surfactants…

2. Antimicrobials 
triclosan, triclocarban…

3. Flame retardants
brominated, chlorinated, phosphate

9

F
17

Cl
35

Br

5. Hydrocarbon solvents 
benzene, methylene chloride... 

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

4. Bisphenols and phthalates 
plastic additives… 
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Is it necessary?

Is it worth it?Is it worth it?

Is there a safer alternative?
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Fluorochemicals are used in:
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Some perfluorinated 
chemicals are harmful.

However, this is 
not well known 
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• PFOS and PFOA persist in the body for years 
• Health effects linked to exposure to PFOA: 

• Kidney, prostate, ovarian, and testicular cancer 
• Thyroid disease

Human Toxicology

• Thyroid disease
• Delayed puberty, decreased fertility (women) 

and early menopause
• Reduced testosterone levels
• Reduced immune response in children 
• Elevated cholesterol
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• Persistent, a family trait
• In groundwater, wastewater, & seawater 
• Limited toxicology data 
• Increasing C6 levels in human blood
• Can causes cell changes associated with 

tumors
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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
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Class 3. Flame retardants 

Flammability Standards set in 1970s

• Children� s sleepwear

• Furniture

• Foam plastic insulation
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Michigan and Polybrominated Biphenyls (PBBs)
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PBBs  mixed with livestock feed in 1973. 
Reproductive problems, elevated cancer 

risks, miscarriage, and genitourinary conditions in 
male children of those exposed 

The Poisoning of Michigan by Joyce Egginton



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
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Chlorinated Tris replaced Brominated Tris
• Removed from pajamas in 1978
• Used in furniture until 2012 



Technical Bulletin 117

– 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 North 
America
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International Association of 
Fire Fighters  Resolution

• Flame Retardants, Toxic Chemicals, and their 
Relationship to the Increase of Cancer in 
Firefighters   ADOPTED, July 2014Firefighters   ADOPTED, July 2014

“RESOLVED, That the IAFF work to ensure the use 
of carcinogenic flame retardants and other toxic 
chemicals are eliminated and safer alternatives or 
methods…are pursued”
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Animal health effects

• Chronic toxicity: long term impacts
– Endocrine disruption: Interference with thyroid 

hormone action 

– Neurodevelopment: Decreased memory, learning 
deficits, altered motor behavior, hyperactivitydeficits, altered motor behavior, hyperactivity

– Reproductive system effects: Abnormal gonadal 
development, reduced ovarian follicles, reduced sperm 
count 

– Immune suppression 
– Cancer  
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Human Health

associated withHigher pentaBDE lower birth weight
impaired attention

poorer coordination
lowered IQ

longer time to get pregnant
altered thyroid hormones

Eskenazi et al, 2010, 2011, 2012 �""#���$"#�"��%&$�'�$#�($()("
<����*�	����

�	�!'
��



Products to People
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Global pollutants
Migrate towards north and south poles

© sebastian niedlich



97 ppm to 3 ppm



Open flame versus smolder

TB117 
12 second delay of 
ignition of  filling 
inside furniture

TB117-2013
����
�����
����
���������$	
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• 3��
���
��
����
��

Prevented by smolder-
resistant fabric

NFPA, Ahrens 2011

Flame retardants 
added to meet this 
small open flame 
standard

36



Fire toxicity
Flame retardants can delay,
but do not prevent foam from burning

soot and smoke

When foam does burn, flame retardants can 
increase....

soot and smoke

dioxins and furans

carbon monoxide & acid 
gases

Bocchini 2009; Mennear 1994 
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TB117 Fire Safety Benefit?
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Increased fire safety without flame retardants 

Assembly Bill 706, Senate Bill  772, Senate Bill 1291, Senate Bill147
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Paid for by Californians for Fire Safety:
• Albemarle 
• Chemtura 
• Israel Chemicals LTD (ICL)

 �""#���$"#�"��%&$�'�$#�($()("
<����*�	����

�	�!'
��



<

���


��	�>���
�	>�
?	���	��

<
����	���
�	>��
%�����	���	����:��
��	��

9��	�
��������
A
�����	����*
�	��!�A
�����	����*
�	��!�
9��	�
���������:��
��	���

<������F
�"�������
���	���������?	����	����A
�����	��

���	
����
��������"�
�
������������

41



Toxic Hot Seat

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



June 18, 2012

Governor Brown Directs State Agencies to 
Revise Flammability Standards 

�

Revise Flammability Standards 

Fire safety with fewer flame retardants:
‘We must find better ways to meet fire safety 
standards by reducing and eliminating -
wherever possible - dangerous chemicals.”
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California Flammability Standard 
TB117-2013

– Implemented January 1, 2014 

– Mandatory January 1, 2015

– Flame retardants not needed, but can still be used
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TB117 and baby products
– December 2010: three exempted

– January 1, 2014: 15 more exempted
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Fires that start in furniture are decreasing

01�111

04�111

J1�111

J4�111

K1�111

���
�	�

���
	��

�

��

���
	�


���
	��

��	
�

1

4�111

61�111

64�111

01�111

���
���

�	�
���

�
�
��

��!
���

���

��

*

��

Ahrens NFPA 2011��������������	
��������
�
�
�

�����������
���������



Fire safety tools 
• Decrease in smoking/ fire-safe cigarettes
• Fire-safe candles, child-safe lighters
• Smoke detectors/ alarms
• Sprinklers
• Work of fire service• Work of fire service
• Fire codes
• Fire safety education
• Furniture regulations

– Smolder standard: TB117-2013
– Open flame: TB117, TB133,
(Only open flame standards have potential for harm)
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GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.orghttp://foam.pratt.duke.edu/home



Where does flame retarded foam end up?

Low income 

Recycling

communities

Student
housing

Resale
Landfill

carpet 
cushion

51



Better Solutions
Chemical Recycling?

Foam

High Temp 
Combustion ??

?
Foam

Exchange

52
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