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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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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?
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For a Circular 
Economy,

Avoid
Hazardous 
Substances

Products with 
toxics should be 
land filled or 
destroyed.

Courtesy European 
Environment 
Agency 2015 18



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)
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Watch Dark Waters film

• The story of attorney 
Rob Bilott, who 
uncovered massive PFOA 
contamination from a 
DuPont factory in WV



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
• Less bioaccumulation in humans
• Build-up in plants
• Suspected toxicity
• More mobile
• Clean up more difficult
• Harder to measure & monitor

“Regrettable” Substitution?
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Signed by 230 scientists from 40 countries

2014 Helsingør Statement on  Poly & Perfluorinated Alkyl 
Substances

2015 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 



Drinking Water 
Health Guidelines for PFOA
(parts per trillion)

DuPont 
5000

DuPont 
1000

U.S. EPA 
400 NJ: 14

MN: 35

U.S. EPA 
70

MI, NH, WA

Ranging 8-20



Michigan

• Wolverine treated leather 
with Scotchguard (PFOS)

•

• Leather scrap dumped

• Sludge applied to fields

• PFOA + PFOS up to 58,000 ppt

842 times EPA health advisory level!
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Feb. 2020:

• Wolverine to pay Michigan $69.5 million

• 3M to pay Wolverine $55 million



New Mexico

• Cannon Air Force Base
•

• Firefighting foam entered 
groundwater

• PFAS migrated from base to 
dairy wells to cows to milk

• PFOS level up to 12,000 ppt

- 171 times EPA health advisory level!

GREEN SCIENCE POLICY INSTITUTE
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• Feb. 10, 2020: discovered in Clovis drinking water



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



PFAS are Problematic  
& Difficult to Clean Up

Prevention is Preferable!
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Food Packaging: Policy & Regulation

Bans:

- 2018 - Washington state

- 2019 – Maine

- 2020 – San Francisco

- 2020 – US Congress: no PFAS in 
military meals-ready-to-eat 
(MREs)

22



Denmark bans all PFAS in paper 
and paperboard food packaging

- Danish Food Minister Mogens Jensen

•https://www.cnn.com/2019/09/04/health/denmark-pfas-food-packaging-ban-intl/index.html

• “I do not want to accept 
the risk of harmful [PFAS] 
migrating from the 
packaging and into our 
food. These substances 
represent such a health 
problem that we can no 
longer wait for the EU.”

https://www.cnn.com/2019/09/04/health/denmark-pfas-food-packaging-ban-intl/index.html


PFAS and Carpet

• PFAS-treated carpet linked to high PFAS blood levels



Major manufacturers phase out PFAS 
from carpets & rugs by January 1, 2020

No F

Yes F

Low F

Michigan Radio, 

September, 2019



Keen’s PFAS-Free Journey

• PFAS found to 101 places in Keen shoes

• 7o place PFAS were not necessary and removed

• Years of work to find replacements for other 31

• Success!

39





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

• No  PFAS in  packaging in meals ready to eat



Biden agenda prioritizes PFAS

• Environmental justice plan 
calls for:

• Designating PFAS as a 
hazardous substance

22

https://joebiden.com/environmental-justice-plan/#

• Setting enforceable drinking water limits

• Prioritizing substitutes through procurement

• Accelerating PFAS research

https://joebiden.com/environmental-justice-plan/


Moving away from PFAS

16
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For monthly e-newsletters:
SixClasses.org/Newsletter

Questions:
Arlene@GreenSciencePolicy.org



Science + Communication 

+ Government & Business Stakeholders 
=Change 

A Healthier Future 

With Reduced Use of PFAS


