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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
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CPSC Bans TRIS-Treated 

Children's Garments
April 7, 1977

Chlorinated Tris (TDCPP) replaced Brominated Tris

• removed from children’s PJ’s in 1977
• used furniture until 2012
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Policy & Purchasing Change

Education

RetreatsResearch



U.S. Toxic Substances Control Act (1976)

• 62,000 previous chemicals “grandfathered”

• 23,000 new chemicals 

– 85% have no health data

– 67% have no data at all

Michael Wilson, Green Chemistry in California:  http://coeh.berkeley.edu/news/06_wilson_policy.htm

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

http://www.epa.gov/
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www.SixClasses.org
Healthier products, healthier people in four minutes! 

Six Classes Videos



Is it necessary?

Is it worth it?

Is there a safer alternative?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Flame retardants

Updating 1970s Flammability Standards

•Children’s sleepwear –1977 

• Furniture and baby product foam --2014

• Foam building insulation

• Electronics cases

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



From Products to People

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Furniture foam flame retardant (PentaBDE) 
associations with human health  problems

Impaired attention
Poorer coordination
Lower IQ
Developmental toxicity
Baby boys’ genital problems
Lower birth weight
Delayed puberty in girls
Earlier puberty in boys

Increased time to pregnancy
Altered thyroid hormone 
Thyroid disease in women

Main et al. 2007; Goodyer et al 2017;
Eskenazi et al., 2010, 2011, 2012; Herbstman et 
al. 2010; Makey et al. 2016; Windham et al. 
2015; Harley et al. 2017; Allen et al. 2016



TB117 Fire Safety Benefit?

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

~
TB117 foam Non - TB117 foam

“No significant, consistent difference…”



Assembly Bill 706, Senate Bill  772, Senate Bill 1291, Senate Bill147

Increased fire safety without flame retardants 

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Paid for by Californians for Fire Safety:

• Albemarle 
• Chemtura 
• Israel Chemicals LTD (ICL)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org
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Google

Pulitzer Prize
Finalist

Goldsmith Prize 
Investigative  Reporting

Environmental 
Journalists Society 
Environmental  Reporting 

Gerald Loeb Award 
Business and Financial  Journalism

National Press Club 
Consumer Award



California TB117-2013
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California Hall of Fame 

Robert Redford, Fernando Valenzuela, Ann Gust Brown, Jerry Brown, Arlene 
Blum,  Thomas Keller, Ed Lee's daughter, Belva Davis, & Joan Baez.



Class 1 PFAS 
(Per- and polyfluoroalkyl substances)

Carbon-Fluorine bond strength:
• Leads to oil and water repellency 
• “Forever chemicals” -- last for geologic time!

Courtesy: Dr. Jennifer Field

PFOA
(C8)

PFOS
(C8)

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Dark Waters film

• The story of attorney 
Rob Bilott, who 
uncovered massive PFOA 
contamination from a 
DuPont factory in WV
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PFAS exposure is a health concern

Detectable serum PFASs

Non-detect

Exposure linked to health risks:

Cancer, elevated cholesterol, obesity, immune suppression, and 

endocrine disruption

(Ref: Lewis et al., 2015; Grandjean et al., 2012; 

Braun et al., 2016; Barry et al., 2013)Courtesy, Cindy Hu, Harvard University



Decabromodiphenyl ethane
Long chain:
• Extreme persistence
• Bioaccumulation
• Toxicity

Short chain:
• Extreme persistence
• Build-up in plants
• Suspected toxicity
• More mobile
• Clean up more difficult
• Harder to measure & monitor

“Regrettable” Substitution?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



• “C6 polymers are proven safe for their intended use”

• “Evaluated by regulators, showing they are safe and effective”

• “C6 polymers cannot break down to C8”

https://www.agcce.com/asahiguard-e-series/



Signed by 230 scientists from 40 countries

May 2015   The Madrid Statement on 
Highly Fluorinated Chemicals

“We call on the international community to cooperate in 
limiting the production and use of PFAS and in developing 
safer non-fluorinated alternatives.”

flickr @ Marc

2015: Environmental Health Perspectives
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EPA Lifetime Health Advisory Level: 

70 ng/L PFOA + PFOS

From Cindy Hu et al, ES&T Letters, 2016 



Water Treatment Costs: 
North Carolina

Chemours

Brunswick County: 
reverse osmosis 
filtration for 25,000 
customers:

-$99M to build

-$2.9M to operate
Cape Fear Public Utility Authority activated 
carbon filtration plant:

-$46M to build

-$2.7M  to operate each year
Wilmington Star News, 

May 9th and 10th, 2018



Colorado Springs

Peterson Air Force Base
• Firefighting foam 

contaminated water supply 
of 70,000 residents

PFOA+PFOS in drinking water up to 1,370 ppt
• 20x EPA Health Advisory Level

Source: https://www.latimes.com/politics/story/2020-01-30/california-pfas-water-contamination-colorado

El Paso County part of CDC study on PFAS health effects

PFHxS in residents blood 10x higher than national average

https://www.latimes.com/politics/story/2020-01-30/california-pfas-water-contamination-colorado


PFAS are Problematic  
& Difficult to Clean Up

Prevention is Preferable!



Fountain Valley Clean Water Coalition

• Founded in 2016 by Liz 
Rosenbaum

• Hosts informational meetings
• Pushes  for remediation
• Advocates for the prevention 

of further pollution

FVCWA’s work has contributed both 
legislation and funding at the state 
and federal level

Education, Empower the community, Change the Future to prevent contamination



Fluorine in U.S. fast food packaging paper
(percent positive; 400  products sampled)

Adopted from Schaider L. 2016  Fluorinated compounds in U.S. fast food packaging.

Should these products be considered compostable?





PFAS and Carpet

• PFAS-treated carpet linked to high PFAS blood levels



Moving away from PFAS in carpet

• Major manufacturers 
phasing out PFAS
• 2014 – Interface

• 2017 – Tarkett

• 2019 – Engineered Floors

• 2019 – Shaw 

No F

Yes F

Low F

Michigan Radio, Sept. 17, 2019





2020 National Defense 
Authorization Act

• Require military to phase PFAS out ot
firefighting foams

• USGS nationwide water sampling

• Authorize Air Force to compensate for contaminated 
agricultural lands

• Prohibit fluorinated packaging in meals ready to eat



Moving away from PFAS
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PFAS-Free Products 



www.SixClasses.org
Healthier products, healthier people in four minutes! 

Six Classes Videos



For monthly e-newsletters 
www.SixClasses.org
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By limiting use of the Six Classes

We can have a healthier world.

For more information:

GreenSciencePolicy.org


