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A	
  Planetary	
  Boundary	
  for	
  
Chemical	
  Pollution	
  	
  
	
  Evidence	
  of	
  widespread	
  harm	
  
Chemical	
  pollution	
  is	
  global:	
  

•  Rapidly	
  increasing	
  global	
  production	
  	
  
•  Persistence	
  and	
  long	
  range	
  transport	
  
•  Finite	
  capacity	
  of	
  the	
  earth	
  to	
  absorb	
  toxics	
  

	
  

A	
  	
  globally	
  coordinated	
  response	
  is	
  needed	
  
	
  

	
   	
   	
   	
   	
  Diamond	
  et	
  al,	
  2015,	
  Environment	
  International	
  

	
  



	
  	
  U.S.	
  Toxic	
  Substances	
  Control	
  Act	
  (1976)	
  
	
  
	
  

• 	
  62,000	
  previous	
  chemicals	
  “grandfathered”	
  
	
  	
  

• 	
  20,000	
  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 
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  Problem:	
  	
  Regrettable	
  Substitution	
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Concerns:	
  
•  Persistence	
  
•  Bioaccumulation	
  
•  Toxicity	
  

Concerns:	
  
•  Persistence	
  
•  Bioaccumulation	
  
•  Toxicity	
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  Problem:	
  Human	
  Toxicological	
  Trial?	
  

“We	
  are	
  conducting	
  a	
  massive	
  clinical	
  
toxicological	
  trial,	
  and	
  our	
  children	
  and	
  
our	
  children's	
  children	
  are	
  the	
  
experimental	
  subjects.”	
  

	
   	
  -­‐Herbert	
  Needleman	
  &	
  Philip	
  Landrigan	
  	
  

GREEN	
  SCIENCE	
  POLICY	
  INSTITUTE	
  
www.GreenSciencePolicy.org	
   Green	
  Chemistry:	
  Cornerstone	
  to	
  a	
  Sustainable	
  California	
  2008:	
  Cal/EPA	
  



A	
  Solution:	
  	
  The	
  Six	
  Classes	
  

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

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

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

1.  Highly	
  fluorinated	
  chemicals	
  (PFAS)	
  	
  
stain	
  and	
  water	
  repellants	
  

2.  Chlorinated	
  antimicrobials	
  	
  
triclosan	
  and	
  triclocarban	
  

3.  Flame	
  retardants	
  	
  
brominated,	
  chlorinated,	
  phosphate	
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 Is it necessary? 
 
Is it worth it? 
 
Is there a safer alternative? 

   



SixClasses.org	
  
15-­‐minute	
  webinars	
  on	
  Six	
  Classes	
  	
  
containing	
  chemicals	
  of	
  concern	
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Buyer’s	
  Club	
  

•  Require	
  transparency	
  from	
  manufacturers	
  

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



Targeting Harmful Chemicals on 
Campus 

Harvard	
  also	
  plans	
  a	
  Buyer’s	
  Club	
  



Six	
  Classes	
  

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

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

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

1.  Highly	
  fluorinated	
  chemicals	
  (PFAS)	
  	
  
stain	
  and	
  water	
  repellants	
  

2.  Chlorinated	
  antimicrobials	
  	
  
triclosan	
  and	
  triclocarban	
  

3.  Flame	
  retardants	
  	
  
brominated,	
  chlorinated,	
  phosphate	
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Class	
  1:	
  Highly	
  Fluorinated	
  Chemicals	
  

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

Courtesy:	
  Dr.	
  Jennifer	
  Field	
  

(C8) 



Highly	
  Fluorinated	
  Chemicals	
  are	
  in:	
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.	
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•  PFOS and PFOA persist in the body for years  
•  Health effects linked to exposure to PFOA:  

•  Kidney and testicular cancer  
•  Elevated cholesterol 
•  Thyroid disease 
•  Delayed puberty, decreased fertility (women)  
    and early menopause 
•  Reduced immune response in children  

	
  

C8 Human Toxicology 

Courtesy:	
  Dr.	
  Jennifer	
  Field	
  



C8	
  replaced	
  with	
  forty	
  forms	
  of	
  C6	
  

Adopted	
  from	
  slide	
  	
  by	
  Dr.	
  Jennifer	
  Field	
   GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org 

•  Persistent, a family trait 
•  In groundwater, wastewater, & seawater  
•  Increasing C6 levels in human blood 
•  Show signs of possible human health harm 



Signed	
  by	
  230	
  scientists	
  from	
  40	
  countries	
  

The	
  Madrid	
  Statement	
  on	
  Highly	
  Fluorinated	
  
Chemicals	
  (PFASs)	
  

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

harm	
  
	
  

flickr	
  @	
  Marc	
  

2015:	
  Environmental	
  Health	
  Perspectives 



Stories	
  about	
  Non-­‐STck	
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Brands	
  eliminate	
  fluorinated	
  chemcials	
  

As	
  of	
  August	
  2014	
  

By	
  December	
  2017	
  

As	
  of	
  October	
  2014	
  	
  

As	
  of	
  January	
  2013	
  

By	
  December	
  2015	
  

99%	
  PFAS-­‐free	
  by	
  
December	
  2017	
  

By	
  July	
  2015	
  

By	
  December	
  2015	
  

As	
  of	
  January	
  2015	
  

By	
  December	
  2015	
  

As	
  of	
  July	
  2013	
  

By	
  July	
  2016	
  

By	
  December	
  2015	
  

By	
  July	
  2016	
  

By	
  July	
  2015	
  



Highly	
  Fluorinated	
  Chemicals	
  	
  
&	
  Biomonitoring	
  California	
  

	
  

In	
  November	
  2015,	
  the	
  ScienTfic	
  Guidance	
  Panel	
  for	
  
Biomonitoring	
  California	
  recommended	
  adding	
  the	
  enTre	
  
class	
  of	
  Highly	
  Fluorinated	
  Chemicals	
  	
  (PFASs)	
  to	
  the	
  
Program's	
  list	
  of	
  priority	
  chemicals	
  for	
  the	
  Program	
  to	
  
biomonitor.	
  	
  	
  

	
  
	
  
	
  
	
  
H	
  
	
  
bp://biomonitoring.ca.gov/chemicals/perfluoroalkyl-­‐and-­‐polyfluoroalkyl-­‐substances-­‐pfass	
  



The	
  Six	
  Classes	
  

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

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

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

1.  Highly	
  fluorinated	
  chemicals	
  (PFAS)	
  	
  
stain	
  and	
  water	
  repellants	
  

2.  Chlorinated	
  antimicrobials	
  	
  
triclosan	
  and	
  triclocarban	
  

3.  Flame	
  retardants	
  	
  
brominated,	
  chlorinated,	
  phosphate	
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Class	
  2:	
  AnTmicrobials	
  

N
H

N
H

O
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Triclocarban	
  Triclosan	
  

Courtesy:	
  Dr.	
  Gary	
  Ginsberg	
  
GREEN SCIENCE POLICY INSTITUTE 

www.GreenSciencePolicy.org 



Where They Are Used 
•  Disinfectants 
•  soap, mouthwash, 
    detergent, shampoo 
•  Deodorant/clothing 
•  Toothpaste  
•  Cosmetics 
•  Kitchen supplies, furniture 
•  Toys, school supplies, sports 

equipment 

Courtesy:	
  Dr.	
  Gary	
  Ginsberg	
  



Do We Need Them?  
Is there evidence antimicrobials reduce infections? 
•  No proven benefit  over  soap & water 
•  Research: Ineffective in flooring and plastic 
•  In toothpaste? 
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  Courtesy:	
  Dr.	
  Gary	
  Ginsberg	
  



The	
  Six	
  Classes	
  

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

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

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

1.  Highly	
  fluorinated	
  chemicals	
  (PFAS)	
  	
  
stain	
  and	
  water	
  repellants	
  

2.  Chlorinated	
  antimicrobials	
  	
  
triclosan	
  and	
  triclocarban	
  

3.  Flame	
  retardants	
  	
  
brominated,	
  chlorinated,	
  phosphate	
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Products	
  to	
  People	
  

GREEN	
  SCIENCE	
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Human	
  Health	
  

associated	
  with	
  Higher	
  pentaBDE	
  	
   lower	
  birth	
  weight	
  
impaired	
  attention	
  
poorer	
  coordination	
  

lowered	
  IQ	
  

longer	
  time	
  to	
  get	
  pregnant	
  
altered	
  thyroid	
  hormones	
  

Eskenazi	
  et	
  al,	
  2010,	
  2011,	
  2012	
  GREEN	
  SCIENCE	
  POLICY	
  INSTITUTE	
  
www.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…”	
  



GREEN SCIENCE POLICY INSTITUTE 
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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) 

  
 



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	
  



Class 4: Bisphenols and Phthalates 

Courtesy:	
  Dr.	
  Miriam	
  Diamond	
  

Uses:	
  
•  Bisphenols:	
  plasTcs,	
  	
  
•  cash	
  register	
  receipts,	
  

adhesives,	
  can	
  linings	
  

•  Phthalates:	
  plasTcizers,	
  
lubricants,	
  solvents,	
  
emulsifiers,	
  fragrances	
  	
  

http://www.susanfreinkel.com/books_Plastic.html 



Class 5:  Organic Solvents 
(aliphatic, aromatic, halogenated, oxygenated) 

•  Hydrocarbon	
  solvents	
  
-  AliphaTc	
  organic	
  solvents	
  (petroleum-­‐based)	
  
-  AromaTc	
  organic	
  solvents	
  (toluene,	
  xylene,	
  

benzene)	
  

•  Chlorinated	
  solvents	
  
-  E.g.,	
  Methylene	
  chloride,	
  perc,	
  TCE	
  

•  Oxygenated	
  solvents	
  
-  Acetone,	
  glycol	
  ethers,	
  alcohols	
  

Courtesy:	
  Dr.	
  Liz	
  Harriman	
  



Class 6: Certain Metals 
(arsenic, cadmium, chromium, lead, mercury etc.) 

 

Courtesy:	
  Dr.	
  Graham	
  Peaslee	
  



The	
  Six	
  Classes	
  Challenge	
  

Can the use of  the Six Classes  in 
consumer products be  
reduced by  50% in five years? 



By	
  reducing	
  use	
  of	
  Harmful	
  Chemical	
  Classes	
  

	
  
	
  
	
  

We	
  can	
  have	
  a	
  healthier	
  world.	
  
	
  

www.GreenSciencePolicy.org	
  
 

	
  

	
  


