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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
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The	Six	Classes

5. Organic	solvents	
benzene,	methylene	chloride,	xylene,	etc.	

6. Certain	metals	
mercury,	arsenic,	cadmium,	lead

4. Bisphenols	and	phthalates	
phthalates,	BPA,	BPS,	etc.

1. Highly	fluorinated	chemicals	(PFASs)	
water	and	oil	repellants

2. Chlorinated	antimicrobials	
triclosan	and	triclocarban

3. Flame	retardants
brominated,	chlorinated,	phosphate

GREEN	SCIENCE	POLICY	INSTITUTE
www.GreenSciencePolicy.org



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



Class	1:	Highly	Fluorinated	Chemicals
(aka	PFCs,	PFAS)

Carbon-Fluorine	bond	strength:
• Leads	to	oil	and	water	repellency	
• Lasts	for	geologic	time!

Courtesy:	Dr.	Jennifer	Field

(C8)



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
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Law: Claims in the Ohio Valley 
(The Teflon Toxin Goes to Court, Sharon Lerner,  The Intercept)

September  2015:  3,500 personal injury and 37 wrongful 

death claims in Ohio Valley against DuPont went to trial

October 2015: $1.6 million for kidney cancer. 

July 2016: $5 million for testicular cancer. 

January 2017: $10.5 million for malice

February 2017: $671 million to settle claims in Ohio Valley

“If the chemical were really dangerous, DuPont 
attorneys contended, government agencies would have 
regulated it. “



EPA Drinking Water 
Health Advisory Levels

January 2009:  
Provisional level of 400 ppt for PFOA and 200 ppt for 
PFOS

May 2016:   
Lifetime  level of 70 ppt for total of PFOA and PFOS



Six million Americans have PFAS in their 
drinking water at higher levels than EPA 

health advisory

Cindy  Hu et al, ES&T Letters, 2016From Cindy Hu et al, 2015 



Policy: Drinking Water Levels

May 2016:   
US EPA Lifetime  Health Advisory of 70 ppt for PFOA and PFOS 

December 2016:
Vermont enforceable standard for 20 ppt for PFOA and and PFOS 

September 2016:
Draft New Jersey Drinking Water Quality Institute recommended 
enforceable standard for PFOA of 14 ppt

May 2017:
Minnesota guidance values of 35 ppt for PFOA and 27 ppt for PFOS



Fluorinated Alternatives?

www.greensciencepolicy.org/
highly-fluorinated-chemicals/

Fluorinated Alternatives:  
Myths versus Facts
Long-chain highly fluorinated chemicals — including PFOA, PFOS and other C8 
compounds — were used for decades to give water-repellant, stain-resistant, and 
non-stick properties to furnishings, carpets, outdoor gear and other products. 
Exposure to PFOA has been linked to kidney and testicular cancer, elevated 
cholesterol, decreased fertility, thyroid problems and changes in hormone 
functioning in adults as well as adverse developmental effects and decreased 
immune response in children1.

Due to such harmful effects, the long-chain chemicals were recently phased out 
and replaced by numerous similar compounds, including short-chain molecules 
called C6 and C42.  Industry says these alternatives are safe, sustainable, and well-
tested3.  A look at the facts shows those claims don’t stick. 

MYTH: “PFOA-free” means safe.

FACT: Products advertised as “PFOA-free” often contain replacement chemicals made with 

the same problematic chemical building blocks as PFOA.

Since PFOA has been phased out, numerous related chemicals that are equally 

persistent and may pose similar health risks have replaced it4. To prevent such “regrettable 

substitutions”, the entire class of highly fluorinated chemicals should be avoided.

MYTH: Short-chain fluorinated alternatives like the 6 and 4 carbon-based compounds have 

been thoroughly tested and are safe.

FACT: Recent studies suggest these alternatives may cause similar health problems as the 

long chain compounds.

Highly fluorinated chemicals pose a potential risk to human 
health and the environment, and they should only be used  

with safeguards when their function is essential.

THE 
BOTTOM 

LINE 

www.GreenSciencePolicy.org       + 1 (510) 898-1739       Info@GreenSciencePolicy.org             



Policy: California

Scientific Guidance Panel voted unanimously to 
add entire class of Highly Fluorinated 
Chemicals (PFASs) to priority list of chemicals in 
November 2015.

http://biomonitoring.ca.gov/sites/default/files/downloads/SGPMeetingSummaryNovember2015.pdf



https://chemicalwatch.com/56131/us-cities-act-on-
chemicals-of-concern-in-furniture
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Policy: New York, SF, Portland



Policy:	New	York

• New	York	state’s	new	purchasing	requirements	for	
single	use	food	containers	and	packaging:
– "...products	purchased	…on	State	contracts	shall	not	contain	
perfluorinated	chemicals	(PFCs)..."



Policy: Proposed	State	Legislation	on	
Food	Packaging

• California Assembly	Bill	958	(Ting)
– “A	food	provider	shall	not	serve,	offer	for	sale,	or	offer	for	
promotional	purposes	prepared	food	in,	on,	or	with	fast	food	
packaging	that	contains	PFAS.”

• Vermont
• Washington



Purchasing: Popcorn	Bags	in	Denmark

• High	PFAS	concentrations	1-4

• Coop	Denmark	- halted	popcorn	
sales	in	2015	due	to		PFAS

• RESULT:	PFAS-free	popcorn	bags

1. Zabaleta, I., et al. Talanta. 152, 353-363. (2016)
2. Zafeiraki, E., et al. Chemosphere. 94, 169-176. (2014)
3. Dolman, S. and Pelzing, B. J. Chrom. B. 879:22, 2043-2050. (2011)
4. Begley, T. H., et al. Food Add. and Cont. 22:10, 1023-1031. (2005)



IKEA
Phasing	PFAS	out	from	all	products	worldwide

Substance
• Perfluorinated
compounds
–PFOA/PFOS/PFOSA
–Other	perfluorinated or	
partially	perfluorinated
organic	compounds

• In	materials	treated	for	
oil,	water	and/or	stain	
repellancy

Requirements
• PFOA/PFOS/PFOSA	are	
not	allowed	to	be	used.
–Contamination	limit	values:

•PFOS	1	ug/m2
•PFOA	0.1	mg/kg



Phasing	out	PFASs
“If	IKEA	can	do	it,	Kaiser	Permanente	can	do	it”

• The	idea	of	tackling	PFASs	was	sparked	at	a	
conference	in	which	IKEA	discussed	its	goal	to	
phase	out	the	use	of	fluorinated	chemicals

- Global	Business	Briefing,	February	2016



Kaiser	Permanente





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!
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Lifetime exposure in 
aquatic organisms

(toxic)

Source: US EPA



Do we need them? 

• Beneficial in certain medical applications

• No proven benefit over soap & water

• Ineffective in flooring and general-use plastic

Courtesy: Dr. Gary Ginsberg
GREEN SCIENCE POLICY INSTITUTE

www.GreenSciencePolicy.org



Alternative Antimicrobials

Toxic to 
Aquatic 
Organisms

Can Persist 
in the 
Environment

Can Contribute 
to Antimicrobial 
Resistance

Health Risks?

Triclosan & 
Triclocarban ü ü ü

Hormone disruption
Allergy sensitivity
Altered microbiome

Quats ü ü ü
Asthma
Skin irritation
Reproductive toxicant?

Nanosilver ü ü ü Significant data gaps

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



Signed by 205 international scientists

Coming Soon!
The Florence Statement on 
Triclosan and Triclocarban

Documents the scientific 
consensus about:
•potential for harm 
•recommendations to 
prevent further harm

2017: Environmental Health Perspectives



Class 3 Flame retardants

1970s Flammability Standards

• Children’s sleepwear

• Furniture and baby product foam

• Foam building insulation

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 US and 
Canada in 2003



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, 2012GREEN	SCIENCE	POLICY	INSTITUTE
GreenSciencePolicy.org



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…”



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
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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



June 18, 2012

Governor Brown Directs State Agencies to 
Revise Flammability Standards 

‘We must find better ways to meet fire safety 
standards by reducing and eliminating -
wherever possible - dangerous chemicals.”

GREEN	SCIENCE	POLICY	INSTITUTE
GreenSciencePolicy.org
GREEN	SCIENCE	POLICY	INSTITUTE
www.GreenSciencePolicy.org Press	release,	CA	Office	of	Gov.	Edmund	G.	Brown,	Jr.



California Flammability Standard 
TB117-2013

GREEN	SCIENCE	POLICY	INSTITUTE
www.GreenSciencePolicy.org

Product	Labels	Required

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

Mandatory January 1, 2015

Flame retardants not needed,
but can still be used



4-minute	webinars	on	Six	Classes	-- www.SixClasses.org

June 22, 26, July 6, 2017 at 2:00 pm Eastern
Online Premiere: Four-Minute Videos

GREEN	SCIENCE	POLICY	INSTITUTE
GreenSciencePolicy.org
GREEN	SCIENCE	POLICY	INSTITUTE
www.GreenSciencePolicy.org



Conclusion

• Chemical treatments for furniture can be 
useful, but have health and environmental 
impacts

• Before using a chemical in the Six Classes, ask: 
“Is it really needed?”
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By	reducing	use	of	Six	Classes

We	can	have	a	healthier	world.

For more information
Google: Green Science Policy

www.greensciencepolicy.org


