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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













Science, January 7, 1977



TRIS-Treated Children's 
Garments Banned 

April , 1977

Chlorinated Tris replaced Brominated Tris
• Removed from pajamas in 1978

• Used in furniture until 2012 





Breaking re.jpgBreaking re.jpg



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/
http://www.epa.gov/
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Concerns:
• Persistence
• Bioaccumulation
• Toxicity

Concerns:
• Persistence
• Bioaccumulation
• Toxicity

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



VIEW and SHARE: www.SixClasses.org

Healthier products, healthier people in four minutes! 

Six Classes Videos 
An innovative approach to reducing toxics



Is it necessary?

Is it worth it?

Is there a safer alternative?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Classes I to 3



Periodic table of elements
Halogens



Show the PFAS video here



Class 1: 

Highly Fluorinated Chemicals

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

Courtesy: Dr. Jennifer Field

(C8)

PFOA



Decabromodiphenyl ethane

Concerns:
• Extreme persistence
• Bioaccumulation
• Toxicity

Concerns:
• Extreme persistence
• Bioaccumulation in plants
• Suspected toxicity
• More mobile
• Remediation more difficult

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

C6 is called the “environmentally friendly” alternative

Is C6 an improvement over PFOA and PFOS? 
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Published 2007 2017
Watershed
Tracy K. Smith
US Poet Laureatte

200 cows more than 600 hilly 
acres

property would have been even 
larger
had J not sold 66 acres to DuPont 
for

waste from its 
Washington Works factory
where J was employed 

did not want to 
sell

but needed money poor 
health 
mysterious ailments



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 PFASs and in 
developing safer non-fluorinated alternatives.”

flickr @ Marc

2015: Environmental Health Perspectives



2015-16



EPA Lifetime Health Advisory Level of 70 ng/L PFOA + PFOS

Hu et al., Environ. Sci. Technol. Lett. 2016
From Cindy Hu et al, 2015 
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PFAS Legal Claims

September  2015:  3,500 personal injury and 37 wrongful 

death claims in Ohio Valley against DuPont went to trial 

(The Teflon Toxin Goes to Court, Sharon Lerner,  The Intercept)
February 2017: $671 million to settle claims

Minnesota seeks $5 billion for PFAS water  pollution 
February 2018: 3M, Minnesota settle for $850 million



Highly Fluorinated Hush Puppies

•Wolverine used 
Scotchguard (PFOS) used 
for leather treatment 
1950s – 2000
• Leather scrap dumped
• Sludge applied to fields

• PFOA + PFOS  level up to 58,000 ppt

( 842 times EPA health advisory level)
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Widespread PFAS occurrence
• Percent of water systems with detectable PFOA:

• Official EPA estimate: 1%

• Estimate from testing lab: up to 24%

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org Courtesy of Andy Eaton PhD, Eurofins Eaton Analytical

EEA Data – States with Significant 

Frequencies of PFAS Detection at 5 ng/L 

24 

30 states plus 3 territories with >2% of PWS with PFAS 

detection at 5 ng/L MRLs (217 PWS - >30% of PWS) 



February 15, 2018

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

CA proposal to list carpets with any PFAS

The CA Department of Toxic Substances Control 
is proposing to list carpets & rugs containing any 
PFAS as priority products for regulation. 





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

Adopted from Schaider L. 2017  Fluorinated compounds in U.S. fast food packaging.



New York State purchasing ban on PFAS

single use food containers & packaging

"...products purchased …on State contracts shall 
not contain perfluorinated chemicals (PFCs)..."



Washington State’s Healthy Food Packaging Act 
Passes House & Senate

February 28,  2018

HB 2658/SB 6396 passes 
House on a 30-17 vote

Bans paper food packaging 
containing any PFAS

https://toxicfreefuture.org/key-issues/legislative-priorities-2018/

https://toxicfreefuture.org/key-issues/legislative-priorities-2018/




Purchasers can avoid fluorinated chemicals

Product Category With Without

Flooring 244 13

Carpet face fibers 19 16

Carpet backing 7 21

Floor sealants and 
coatings

12 1

Data from pharosproject.net  3/18/18GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Class 2: Antimicrobials

Courtesy: Dr. Gary Ginsberg
GREEN SCIENCE POLICY INSTITUTE

www.GreenSciencePolicy.org

Triclosan Triclocarban



5 – 10 Seconds

(ineffective)

TCS/TCC in Soap Could Work, But Don't

Why: Contact Time!

41

Lifetime exposure in 

aquatic organisms

(toxic)

Source: US EPA



FDA Draft 
Monograph

on lack of efficacy 
and safety

First 
detection 

in fish

FDA removes 
assorted 

antimicrobials from 
drug category

Top ten water 
contaminant

Endocrine 
disruptor; 

Detectable in 
97% of breast 
milk samples

Patented

19741964 1984 1994

2002

2007

Env Sci Tech, 2014, 48, 3603 - 3611

A History of  Triclosan in the U.S.

FDA determines 19 
antimicrobials not 
safe or effective in 

consumer soaps

2016

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

> 2,000 
antimicrobial 

products.

NGOs  petitions 
FDA to prohibit 

triclosan in soaps. 
NGO sues FDA.

2013 2010



Signed by 205 international scientists

The Florence Statement on 
Triclosan and Triclocarban

Documents the scientific 
consensus about:

•potential for harm 

•recommendations to 
prevent further harm

2017: Environmental Health Perspectives



Alternative Antimicrobials

Toxic to 
Aquatic 
Organisms

Can Persist 
in the 
Environment

Can Contribute 
to Antimicrobial 
Resistance

Health Risks?

Triclosan & 
Triclocarban   

Hormone disruption
Allergy sensitivity
Altered microbiome

Quats   
Asthma
Skin irritation
Reproductive toxicant?

Nanosilver    Significant data gaps

Halden et al. (2017) In press.
NIH Environmental Management System; Melin et al. (2014) Reprod. Toxicol.



Antimicrobials

Product Category With Without

Countertops 1 14

Floor finishes 5 1

Ceilings 11 1

Interior paint 140 4

Data from pharosproject.net  3/18/18



https://drive.google.com/open?id=11o5ui3qn0L4-SzpQaLYfQmEV9OQu3DSi
https://drive.google.com/open?id=11o5ui3qn0L4-SzpQaLYfQmEV9OQu3DSi
https://drive.google.com/open?id=11o5ui3qn0L4-SzpQaLYfQmEV9OQu3DSi
https://drive.google.com/open?id=11o5ui3qn0L4-SzpQaLYfQmEV9OQu3DSi
https://drive.google.com/open?id=11o5ui3qn0L4-SzpQaLYfQmEV9OQu3DSi
https://drive.google.com/open?id=11o5ui3qn0L4-SzpQaLYfQmEV9OQu3DSi


Class 3 Flame retardants

Updating1970s Flammability Standards

•Children’s sleepwear --1976

• Furniture and baby product foam --2014

• Foam building insulation --2019?

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



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)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



PentaBDE 
Flame Retardant

Used from 1975 to 2004 

to meet TB117.

98% of use in foam in US 

and Canada in 2003



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



U.S. Thyroid cancer incidence and mortality: 
1975 - 2014

SEER 9 Incidence & U.S. Mortality 1975-2014, All Races, Both Sexes. Rates are Age-Adjusted.

Recent study reports elevated risks of thyroid cancer linked to 
exposure to Tris (142% increase) and DecaBDE (129% increase).

(Hoffman et al. Environ Int Oct 2017)



From Products to People

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



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…”



Flame retardants increase smoke toxicity 
more than they reduce fire growth

Flame retardants delay, but don’t prevent ignition

• Soot and Smoke

• Carbon Monoxide and 
Hydrogen Cyanide

• Dioxins and Furans

Then, flame retardants can increase....

Hull 2017; Bocchini 2009; Mennear 1994 
GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



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



San Antonio Statement on Brominated and 
Chlorinated Flame Retardants

• Signed by over 200 
scientist's from 30 
countries

• Documents health 
and environmental  
harm and lack of 
proven fire safety 
benefit

2010: Environmental Health Perspectives



Elimination of Fire Retardant Chemicals in Office Furniture

“Given the increasing body of evidence that indicates the persistence, 
bio-accumulation and potential health aspects of many fire retardants, 
we believe the risks associated with the use of these chemicals is greater 
than the  hazard associated with the fire risk from furniture without fire 
retardants.” 

- From the position paper 

Business and Institutional Furniture Manufacturer’s Association. (BIFMA)
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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 Flammability Standards 
TB117-2013

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

Product Labels Required

TB133 being revoked in California
due to lack of need and potential 
for harm

www.bearhfti.ca.gov/about_us/sb_1019_faq.pdf

Mandatory January 1, 2015

Flame retardants not needed,
but can still be used



NFPA 277 would reintroduce an open-flame standard in 
residential upholstered furniture 

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

• A new furniture flammability 
test is not needed. 

• NFPA 277  would not 
significantly improve fire safety, 
but would harm  our health and 
environment.

• NFPA process lacked  
transparency & was industry 
dominated.

• Next meeting: March 2018

If passed, NFPA 277 could bring toxic 
flame retardants back into US furniture!



Are there flame retardants in your furniture?

GREEN SCIENCE POLICY INSTITUTE

greensciencepolicy.org

http://foam.pratt.duke.edu/home

• Submit samples of polyurethane foam to Duke 
University

• Free testing; results within 45 days



Building codes drive FR use in insulation



• California fire marshal may propose updates that:

–Maintain overall fire safety

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

• Implementation:

–Working Group (ended summer 2015)

–Testing & analysis at Oklahoma State University

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

Assembly Bill 127 (Skinner, 2013)

http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php

California Assembly Bill 127 (2013):
Safer Building Insulation



Oklahoma State University Study

Commissioned by California OSFM following AB 127 Working Group.

Key Findings

• Comparable ignition and heat release rates between foam plastic 
insulation with and without flame retardants and other 
combustible construction materials .

• When installed below grade, no risk of fire spread to the 
structure from insulation without flame retardants.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

California codes can be safely updated to allow below-
grade use of insulation without flame retardants.



Class Four:                     Bisphenols

FUNCTIONS: hardening agents, strengtheners, stabilizers 

Phthalates

FUNCTIONS: plasticizers, lubricants, solvents, fragrances



Class 5:                   Some Solvents 

FUNCTIONS: dissolving and dispersing other substances 



Class 6:              Certain Metals

FUNCTIONS: conductors, malleable, resistant to corrosion 

Mercury Arsenic Cadmium Lead



Purchasers are Key

• Manufacturers of consumer products

• Large retailers

• Educational,  institutional & governmental

• Designers and specifiers

• Consumers



Moving the market toward transparency 

& healthier products

• Ask chemical disclosure questions on contracts 

• Require verification such as laboratory tests

• Offer healthier products and identify those products 

• Take products off contract that contain chemicals of 

concern 

• Educate members to buy greener products 

• Help members track their spending on green 

purchasing

70



55 manufacturers  with products meeting 
Healthy Interiors criteria 



Material Buyer’s Club

• Require transparency from manufacturers

• Utilize collective purchasing power to create a 
demand for healthier  products and materials



For monthly e-newsletters, 
give Arlene your card or

sign the mailing list 

A copy of this talk will be at  
www.GreenSciencePolicy.org



G R E E N  S C I E N C E  P O L I C Y  I N S T I T U T E

g r e e n s c i e n c e p o l i c y . o r g

By limiting use of the Six Classes

We can have a healthier world.

For more information:

GreenSciencePolicy.org



Workshop Instructions
Tackling Toxics: 

The Class Concept for Healthier Hospitals                   

March 21, 2018



Introductions

•Name

•Your position and where you work

•What brought you here?



Group Instructions

• Group of  four or five with time keeper  

• Pick one class and one product.  How can you use 
the class concept for healthier purchasing?

• Think about ideas and write 5 minutes

• Report back ACTIVE LISTENING 3 minutes

• Choose 2 ideas for discussion    5-10 minutes

• Flipchart

• Group report back and discussion 



Commitments

Name

Partners

To help create the future I envision,      
during the next month I will: 

1.

2.

3.


