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Methods 
Qualitative Data Collection 

In-depth Interviews (69) 

Multi-sited Observations 

    Regulatory agencies 

   Research laboratories 

   Contaminated communities 

Scientific Literature Review 

Regulatory Document 
Analysis  

 

Tracking Contamination Cases 

Media Coverage 

Date of Discoveries 

PFAS Levels Detected 

Source(s) of Contamination 

Regulatory Responses 

Community Concerns 

Biomonitoring 

Litigation 

 



Per-	and	Poly-fluoroalkyl	Substances	PFAS	(aka	PFCs)	
•  Non-stick, liquid repellant, stain resistance 

–  PFOA (aka C8)  used in Teflon 
–  PFOS in Scotchgard and Gore-Tex 

–  Over 3,000 compounds, many with trade secrecy 

•  NHANES finds PFOA in 99% of people 

•  Hundreds of other unknown applications , e.g. cosmetics, dental floss, etc. 
•  Aqueous fire fighting foam (AFFF) containing PFASs now showing up widely 

–  Over 600 military installations 
–  Airports 

–  Firefighter training sites 
 
	
	
	

	
	



Health	Effects	of	PFAS	
–  From C8 Study 

–  Testicular cancer 
–  Kidney cancer 
–  Ulcerative colitis 
–  High cholesterol 
–  Pregnancy-induced hypertension 
–  Thyroid disruption 

–  Other research 
–  Hormonal changes 
–  Liver malfunction 
–  Obesity 
–  Immunotoxicity, incl. interference with child vaccine response 
–  Lower birth weight and size 
–  Delayed puberty, decreased fertility, early menopause 
–  Reduced testosterone 
–  Prostate cancer 
–  Ovarian cancer 
 



Sources	of	Exposures	and	Pathway		

FCs have been found worldwide in soil, groundwater, surface water, rain, ice caps, air, plants, 
animal tissue, and blood serum (Furl & Meredith, 2010). The highest concentrations found in the 
environment tend to be associated with direct discharge from industries where PFCs are in use  
 

Source: Jennifer Fields,  Adapted from Oliaei 2013, Environ Pollut Res  
      
     
    
   

 



Problems of dealing with one chemical at a 
time 

-  Takes too long  

-  Ignores similarities to other chemicals that are only 
slightly different in structure, but have similar action 

-  Makes it feasible for manufacturers and users to avoid 
responsibility 

-  And hence… 



1. Highly fluorinated chemicals (PFAS) 
 
2. Chlorinated antimicrobials 
 
3. Flame retardants 
 
4. Bisphenols and phthalates 
 
5. Organic solvents 
 
6. Certain Metals 
 

PFASs	are	one	of	the	Green	Science	Policy	InsBtute’s	Six	
Classes	of	harmful	chemicals		

stain and water repellants 

triclosan and triclocarban 

brominated, chlorinated, phosphate 

phthalates,	BPA,	BPS,	etc.	

benzene, methylene chloride, xylene, etc. 

lead, mercury, chromium, cadmium, arsenic, etc. 
source	



We	can	think	of	this	as	
	

Chemical	Class	Consciousness	



10	PFASs	are	all	human-made	and	have	been	around	for	a	long	Ume	

PFTE (teflon) is discovered 

DuPont begins using PFOA in teflon  
production in West Virginia 

3M begins selling Scotchgard (PFOS) 

FDA approves Zonyl Food packaging 
(PFOA) 

1938	

1951	

1956	

1967	
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WHAT	DID	INDUSTRY	KNOW?:	
DECADES	OF	SECRET	STUDIES	BY	

DUPONT	AND	3M		
		 	 		

    
   

Source for next slide: Environmental Working Group, from 
DuPont and 3M documents in EWG’s Chemical Industry Archives 

     
    
   

 



12	



1981:	The	problem	rises	to	the	surface,	but...	
Why	did	two	decades	pass	since	1961	animal	health	

effects	research	and	1962	human	health	effects	research?	

•  1981, 3M provided DuPont and the EPA the results of an internal laboratory 
study finding that pregnant rats exposed to PFOA experienced birth defects in 
pups  

•  Documents later obtained in litigation indicate that DuPont began closely 
monitoring the health of female staff in the Teflon division of the Washington 
Works Plant due to 3M’s 1981 research.  

•  1981 - female DuPont employee in the Teflon division, Sue Bailey, gave birth 
to a baby with severe birth defects.  (2 out of 7 births) 

•  A colleague put Sue Bailey in touch with another worker in the Teflon 
division whose baby born with eye deformities.  

•  1981 -  DuPont removed all female staff from the Teflon unit, notified 
employees to speak with medical staff prior to getting pregnant  



What	Did	Industry	Know?	
•  1982 – DuPont shares new animal data with EPA 

but says nothing about birth defects 

•  DuPont withheld the company’s concerns about 
exposure and risk from fenceline communities in 
the Mid-Ohio Valley near its Parkersburg, WV 
plant 

 



Social	Discovery		

Tennant	Family	Farm,	Mid	Ohio	Valley.	Source:	New	York	Times		



Mid-Ohio	River	Valley	
▪  1980 – 1990’s: DuPont dumped ~7,000 tons of PFOA 

waste into the Dry Run Landfill on the Tennant Family 
Farm.  

Over 70,000 residents exposed to PFOA-laced water for 
decades 

▪  1990 – 1999: Tenants noticed environmental impacts 
on their farm (dying minnows, wildlife), then the cattle 
herd died. No luck directly approaching DuPont or the 
WV DEP, so they eventually contacted Bilott, a family 
friend. 

NIEHS funded EJ study led by Ted Emmett (Penn.) and 
Decatur Community Association 

 
-	

	
▪  2001: Rob Billot filed class action lawsuit for 80,000 people 
▪  2005: DuPont settled class-action lawsuit $235 million and $16.5 settlement 

with the EPA, including funding C8 Study 
▪  Required to install water filtration system, but not eliminate chemicals  
	
	
▪  2012	C8	Science	Panel	released	findings,	links	PFOA	exposure	to	kidney	

cancer,	tesUcular	cancer,	thyroid	disease,	high	cholesterol,	ulceraUve	
coliUs,	pregnancy-induced	hypertension	



Coaage	Grove,	
MN	

2002:	Minnesota	PolluUon	Control	Agency	told	Residents	5/6	of	
their	wells	were	contaminated	with	PFOA	and	PFOS	

▪  Chemicals	from	local	3M	plants	
	

October	2004:	Residents	filed	a	lawsuit	against	3M,	ciUng	increased	
risk	of	cancer	and	asthma	
▪  Seeking	environmental	cleanup,	health	monitoring,	and	
monetary	damages;	jury	finds	for	3M	

▪  3M	buried	an	esUmated	45	tons	of	PFAS	
waste	at	local	Woodbury	landfill	
▪  EsUmated	50,000	pounds	of	PFAS	
released	into	the	Mississippi	River	each	year		

PFOA	and	PFOS	



Hoosick	Falls,	
NY	▪  Up to 662ppt of PFOA in municipal 

drinking water (June 2015) 
▪  Up to 18,000ppt in groundwater near Saint 

Gobain plastics plant (June 2015) 
 

Nov 10, 2015: residents officially learned from local 
manufacturer Saint Gobain that their water has tested positive 
for PFOA 
▪  Saint Gobain pledged to install water filtration system 

and provide bottled water to residents 

✓  Contamination found by local resident that tested the 
municipal water himself after hearing about cases in the 
Mid-Ohio River Valley and Cottage Grove. 



Hoosick	Falls,	
NY	

PFOA	

Jan 27, 2016: Hoosick Falls listed as state Superfund site by 
NY Department of Health 

Feb 21, 2016: Class action lawsuit filed against 3 separate 
companies: Saint Gobain, Performance Plastics, and 
Honeywell International 

Community Action 
✓  Residents established Healthy Hoosick 

Water, a community activist group lead by a 
local doctor who claims to have personally 
witnessed the health consequences of the 
village’s contamination 



For a long time, we thought 
industrial sources were primary  

    
 

Newest  and very common source: military 
sites, airports, fire training centers 





22	Journalist	Exposé	

By	Callie	Lyons	
Published	2007	

✓  Written by Ohio-based newspaper 
reporter and radio news director, 
Callie Lyon 

 
✓  Follows the C8 issue from its first 

widespread attention in the 1980s 
to the announcement of the EPA 
phase-out and class action lawsuits 
against DuPont 



23	Media	AaenBon	

January	6,	2016	

May	1,	2015	
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Media	AaenBon	

February	9,	2016	 February	28,	2016	



Community	Organizing:	
TesBng	for	Pease,	Portsmouth	NH	

Leaders from left to 
right:  
Alayna Davis  
Michelle Dalton 
Andrea Amico 

With	support	from	Portsmouth	resident	and	Harvard	
SPH	epidemiologist	Courtney	Carignan	



•  Pushed for blood testing by NH Health 
Dept. 

•  Organized residents 
•  Recruited health and public health 

professionals to design research and 
develop communications and education 

•  Helped other communities learn how to 
deal with newly-discovered PFAS 
contamination 

•  Presented at professional and activist 
conferences 

•  Key planners for June 2017 conference 
 



Pease	vs	NHANES	–	Blood	Levels	

Based	on	tesUng	of	2,100	Americans	in	2011-2012	(NHANES)	
*There	is	no		established	safe	level	of	PFAS	in	blood	serum	and	no	health	advisories	for	serum	levels.		



…and	so	many	other	locaBons	with	residents	
who	have	learned	a	huge	amount	of	science	

• Warminster,	PA	

• North	Bennington,	VT	

• Colorado	Springs,	CO	

• Wesbield,	MA	

• Hyannis,	MA	



Government	Response		



30	PFOA	Stewardship	Program	
	

EPA program established in cooperation with eight major manufacturers 
for two goals: 
 
1.  Commit to achieve a 95% reduction in both facility emissions to all 

media of PFOA, precursor chemicals, and related higher homologue 
chemicals by 2010 

 
2.  Commit to working towards the elimination of these chemicals from 

emissions and products by 2015 

IniUated	in	2006	



For	SHORT	TERM	EXPOSURE	
	EPA	Provisional	Health	Advisory	Levels	

400ppt 

200 ppt 

400ppt	 200ppt	

PFOA	 PFOS	

“reflect	reasonable	
health-based	hazard	
concentraGons	above	
which	acGon	should	be	
taken	to	reduce	
exposure	to	unregulated	
contaminants”	

-EPA	Office	of	Water	2009	

Levels	set	in	2009	

ppt	=	parts	per	trillion	*	



EPA	2016	Advisory 		
•  Combined PFOA and PFOS = 70 ppt 
•  Not regulatory 
•  Under the Safe Drinking Water Act (SDWA), 

EPA Unregulated Contaminants Monitoring 
Rule (UCMR) is major source of data for large 
water systems – potential to contribute to 
extensive local prevention and remediation 



State-Level Drinking Water Guidelines –  PFOA 

40 

300 

New Jersey 

Minnesota 
ppt 

ppt 

West Virginia 500 ppt 

20 Vermont ppt 

70 
ppt 

New York 

Note:	DuPont	and	3M	influence	

New Jersey considering 14 ppt advisory 

•  PFOA alone has been detected in                               
94 public water systems in 27 
states 

 



Website:	hgps://pfasproject.com	

Includes	ContaminaBon	Site	Database	



ContaminaUon	Site	Database	

New Collaboration: Environmental Working Group is putting 
our database into a searchable map to be launched a week or 
two before our June conference 



And	yet	another	new	exposure	source:		
Food	packaging	



FDA	de-lists	three	types	of	food	packaging	
containing	PFAS	Dec.	29,	2015	

•  But these uses are already discontinued 
•  Regulation after-the-fact 
•  Whack-a-mole 

•  Organizing potential: unique - done by petition from NRDC, 
with additional co-signing organizations: Breast Cancer Fund 

•  Center for Environmental Health 
•  Center for Food Safety 
•  Center for Science in the Public Interest, 
•  Children’s Environmental Health Network 
•  Clean Water Action 
•  Environmental Working Group 
•  Improving Kids’ Environment.  





PotenBal	for	Consumer	AcBon 		

•  Success already in limiting PFASs in products, 
similar to flame retardant consumer activism 

•  We know that ultimately we can’t “shop our 
way to safety” (Andrew Szasz) but we can 
“organize our way to safety” 







Greenpeace	also	has	an	ongoing	campaign	targeBng	outdoor	brands	



  Voluntary commitment to eliminate PFAS 

Coop 
Denmark 



All	products	from	these	apparel	brands	will	be	free	of	
long-chain	fluorinated	chemicals	ajer	those	dates.	

Most	Companies	are	switching	to	a	new	generaBon	of	short-	chain	PFAS	



    Corporate Investment in Alternative Technologies 



Dr.	Birnbaum	
Plays	a	Role		



Northeastern sponsors 
Highly Fluorinated 
Compounds-Social 

and Scientific 
Discovery 

Conference 
 

June 14-15, 2017 
 
 
 



Handouts	available	with	full	
conference	schedule	



PublicaBons	and	works	in	progress	
•  Alissa	Cordner,	Lauren	Richter,	Phil	Brown.	2016.	“Can	Chemical-class	Approaches	

Replace	Chemical-by-Chemical	Strategies?	Lessons	from	Recent	FDA	Regulatory	AcBon	
on	Perfluorinated	Compounds.”	Environmental	Science	&	Technology	50(23):	
12584-12591.		

	

•  Maahew	Judge,	Phil	Brown,	Julia	Brody,	Ruthann	Rudel,	and	Serena	Ryan,	“The	
Exposure	Experience:	ParBcipant	Responses	to	a	Biomonitoring	Study	of	
Perfluorooctanoic	Acid	(PFOA).”	Journal	of	Health	and	Social	Behavior.		
2016	57:	333-350	

In	progress	
•  The	Non-SBck	Science	of	Non-SBck	Chemicals:	Forty	Years	of	Research	and	(In)AcBon	

on	Fluorinated	Compounds		
•  Risky	Business?	Manufacturer,	Retailer,	and	Consumer	Campaigns	to	Reduce	Emerging	

Chemical	Exposure		
•  From	Community	to	Courtroom:	LiBgaBon	and	Environmental	JusBce	in	the	Case	of	

PFAS	ContaminaBon		
•  PFASs	Past	and	Present:	PFASs	as	Re-Emerging	Contaminants		
•  Strategic	Science	ProducBon	
•  PFAS	Research	and	PotenBal	Funding	Effects		
	
	





Comparing	classes	of	“emerging	
contaminants”:	

	
Social	and	scienBfic	discovery	around	

flame	retardants	



MulBsectoral	Alliances:	
Flame	Retardant	RegulaBon	

•  Academic	and	regulatory	scienUsts	
•  ScienUst-advocates	
•  Environmental	and	health	social	movement	

organizaUons	
•  State	and	federal	legislators	and	regulators	
•  Federal	funding	insUtuUons	
•  Supply	chain	manufacturers		
•  Firefighters	and	fire	safety	experts	
•  Healthy	hospitals	and	health	care	

advocates	
•  Journalists	

	
	

Cordner	and	Brown	–	2013	
Environmental	Sociology	arUcle	“A	
MulUsector	Alliance	Approach	to	
Environmental	Social	Movements	



MulBsectoral	Alliance	PotenBal:	PFAS	
•  Academic	and	regulatory	scienUsts	
•  ScienUst-advocates	
•  AcUve	military	and	veterans		
•  Environmental	and	health	social	

movement	organizaUons	
•  Water	uUliUes	
•  State	and	federal	legislators	and	

regulators	
•  Federal	funding	insUtuUons	
•  Supply	chain	manufacturers		
•  Lawyers	
•  Journalists	

	



Our	engagement	–	Flame	Retardants	
•   Sign San Antonio Statement published in December 2010 issue of  

Environmental Health Perspectives –signed by over 200 scientists 
from 30 countries 

•  Present at Green Science Policy Institute conference 

•  Work with national coalition to seek chemical reform 

•  Work with Boston area group working to reduce FR use in 
hospitals, universities, and other locations 

• Give presentations to advocacy, scientific, and regulatory 
audiences 

•  Meet with Massachusetts fire safety officials to prompt them to 
follow California reform - success 

•  Testify at Boston City Council onregulatory  
reform - success 

• Sign Madrid Statement published May 2015 issue of  
Environmental Health Perspectives - Signed by over 230 scientists 
from 40 countries 

   



Our	engagement	–	PFAS		
•  Interview with Politico criticizing NYDOH report that minimizes risks and 

makes errors on health effects; respond critically to NYDOH requests for 
our comments on their report 

•  Write letter to NHDHHS to request they share data with Portsmouth residents
  

•  Press ATSDR to collaborate on research 
•  Provide technical and social support to Portsmouth residents’ group Testing 

for Pease 
•  Construct national database of contamination sites and share with 

communities, scientists, government, lawyers, environmental groups 
•  Present panel with affected residents and scientists at Toxics Action Center 

conference March 2016 
•  Meet with TAC afterward to plan further involvement 
•  Coordinate with TAC on research visits to Bennington VT and  Westfield 

MA 
•  Organize national conference for June 2017  



hap://www.northeastern.edu/environmentalhealth/	


