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Today’s Audience 
OVER 450 REGISTRANTS 
•  ~ 50% State, local  

and federal agencies 
•  ~ 20% Nonprofits 
•  ~ 20% Private sector 
•  ~ 10% Universities,  

colleges, and K-12 schools 
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www.ceh.org 

Center for Environmental Health (CEH)   

 

The Center for Environmental Health works with 
large purchasers to utilize their buying power to 
incentivize the production of environmentally 
preferable products 
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Responsible Purchasing Network 

RPN is a nonprofit 
network that develops 
cutting-edge tools to help 
government agencies, 
public institutions, and 
businesses purchase 
sustainable products and 
services. 
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RPN Resources 

•  >20 Responsible Purchasing Guides 
•  Webinars 
•  RPN newsletter 
•  Model specifications 
•  Technical assistance 
•  Sample purchasing policies 
•  Calculators and other tools 
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Audio and Recordings 

•  Par%cipants	are	muted.	Communicate	technical	
ques%ons	(about	sound,	etc.)	through	the		
CHAT	BOX	in	your	GoToWebinar	applica%on.	
	
	
	
	

•  This	presenta%on	will	be	recorded	and	posted	on	
RPN’s	website.	
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Questions? 

Submit	ques%ons	for	presenters	at	any	%me	by	typing	
them	into	the	GoToWebinar	QUESTION	BOX.		

	
	
	

	
We	will	compile	and	answer	them…	

•  AOer	each	presenter	and	
•  At	the	end	of	the	webinar		
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Presenters 
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Alicia Culver 
Executive Director 

Responsible Purchasing Network 

Elizabeth Meer 
Special Assistant for Pollution 

Prevention and Green Procurement, 
State of New York 

Judy Levin 
Pollution Prevention Director 

Center for Environmental Health 

Mark Strynar 
Physical Scientist 

US EPA National Exposure  
Research Laboratory 
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RPN’s Work on Safer  
Food Service Ware 

Toxic Chemicals in Disposable Food Service Ware 
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•  Cups and lids (hot/cold) 
•  Plates and bowls 
•  Utensils, stirrers, straws 
•  Take-out containers 
•  Trays 
•  Paper wrappers 
•  Coffee “sleeves” 
•  Napkins 

What is Food Service Ware? 
Toxic Chemicals in Disposable Food Service Ware 
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•  Generates significant waste 
–  Landfill and incinerator emissions 
–  Climate impacts  
–  Ocean pollution 

 
•  Toxic chemical concerns 

–  Polystyrene 
–  Fluorinated non-stick chemicals 

Why Is Disposable  
Food Service Ware a Problem 

Toxic Chemicals in Disposable Food Service Ware 
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•  Reasonably anticipated to 
be a human carcinogen 
(2011, National 
Toxicology Program) 

•  Difficult to recycle  
–  Contaminated with food 
–  Bulky 

Problems with Polystyrene 

Toxic Chemicals in Disposable Food Service Ware 
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200 Scientists Concerned About 
Fluorinated Non-Stick Chemicals 

http://
greensciencepolic
y.org/madrid-
statement/  
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Greening the 
Purchase of  
Food Service 
Containers and 
Packaging in 
New York State   

Elizabeth Meer 
Special Assistant for Pollution Prevention and Green Procurement 
Commissioner’s Designee to Co-Chair  
the EO 4 Interagency Committee on Agency Sustainability and Green Procurement 

 
October 17, 2017 
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New	York	State’s	Green	Purchasing	
	and	Agency	Sustainability	Program	

https://www.ogs.ny.gov/greenny/Default.asp	
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Comprehensive and Holistic 
 
73 Covered Agencies 
 
Purchase $8 B/Year 
 
Many Sustainability 
Goals 
•  Waste reduction  

and reuse 
•  Recycling and 

composting  
•  Toxics use reduction 
•  Energy efficiency 
•  Renewable energy 
•  Fuel-efficient 

transportation 
•  Conservation of water 

and natural resources 
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Buy	Green	
 
52	Green	Specifications	covering	90+	products:		

o  Single	use	food	containers	
o  Computers	
o  Cleaning	products		
o  Pest	management		
	

Green	products	available	on	20	contracts:	
o Cleaning	Products	(all	green	contract	with	MA)	
o Computers	(all	green	aggregate	buy	)	
o Paper	(some	contracts	all	green)	
o  Lamps	(many	green	offerings)	
o  Floor	coverings	(many	green	offerings)	
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OGS launched dedicated Green Procurement Team in 2017 

 
New York won SPLC’s highest honor in 2017: 

Overall Sustainable Purchasing Program 
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Chemicals	to	
Consider	in	
Green	
Procurement	
Policy	Statement	Adopted	2010	

	
What	chemicals	do	we	
know,	or	have	reason	to	
believe,	are	hazardous?	
	

What	products	contain	such	
chemicals?	
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Food	Service	Containers	and	Packaging 
•  Tested containers on 

contract and offered by 
preferred sources in 
summer 2016 

•  Responsible Purchasing 
Network and the Green 
Science Policy Institute 

•  High levels of fluorine 
indicated presence of PFCs 
in all molded food 
serviceware offerings 
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Concerns 
•  High profile contamination in Hoosick Falls, Petersburgh and 

Newburgh makes NY very sensitive to PFC contamination 
•  Existing specification required purchase of compostable food 

serviceware to maximum extent practicable 
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New	Draft	Specification	for	“Food	Service	
Containers	and	Packaging” 
•  Amended existing spec to prohibit containers and packaging with 

intentionally added PFCs, broadly defined 

•  Expanded to encourage the use of reusable containers FIRST 

•  Established clear hierarchy of: 
Ø  Reusable 
Ø  Compostable without PFCs  
Ø  Recyclable without polystyrene –  
  PET and polypropylene called out as recyclable 

Ø  Recycled and sustainably harvested  

•  Tentatively Approved April, 2017.  Formal comment period ended 
September.  Anticipate finalization at next Interagency Committee 
meeting (no later than April 2018). 

 



 23 

Why avoid polystyrene? 
 
•  Styrene is “reasonably 

anticipated to be a human 
carcinogen” (NTP) 
 

•  Slow to degrade,  
common in litter 
 

•  NYS DEC is not aware of 
any recycling facilities in 
New York State that recycle 
used polystyrene food 
service ware 
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Procurements 
Food service products are offered through: 
•  The New York State Preferred Source Program for People 

who are Blind (a preferred source) 
•  The New York State Industries for the Disabled  

(a preferred source) 
•  OGS centralized contracts for  

v  Food, Retail (Group 02450, Award 22688)  
v  Food (Group 02450, Award 22794) 
 

Disposable food service products may also be available through other OGS 
centralized contracts such as Industrial and Commercial Supplies (Group 39000, 
Award 22918) and Miscellaneous Office Supplies (Group 23000, Award 22790). 
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Outreach to Vendors 
Letters were sent to preferred sources and contractors in June 
of 2017: 
 
•  Outlined the proposed changes to the specification 

•  Described the specification’s goal of not offering products 
that contain PFCs or polystyrene on State contracts or 
through preferred sources 

•  Asked that products not in compliance with the specification 
be removed  
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Looking Ahead 
•  Finalize specification 

•  Work with preferred sources 
& contractors 

•  Identify alternatives: 
compostable with recycled 
content 

•  Partner with other 
jurisdictions 

•  Partner with manufacturers	
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Thank You 
• Elizabeth Meer 
• Special Assistant for Pollution 
Prevention and Green 
Procurement 

• 625 Broadway  
Albany, NY 12233 

• Elizabeth.meer@dec.ny.us  
• (518) 402-2796 

Connect with us: 
Facebook: www.facebook.com/
NYSDEC 
Twitter: twitter.com/NYSDEC 
Flickr: www.flickr.com/photos/nysdec 



U.S. Environmental Protection Agency, 
National Exposure Research Laboratory, 
Research Triangle Park, NC  
 

  
 

Per and Polyfluorinated Compounds: Health and 
Environmental Impacts 

Toxic Chemicals in Disposable Food Service Ware: 
Emerging Concerns and How Safer Alternatives Stack Up 
Webinar October 17, 2017 

Mark Strynar 

R



Presentation Outline 

•  Introduce per- and polyfluoroalkyl substances (PFAS)  
–  what are they?  

•  Discuss chemical properties of PFAS 
–  why are they useful?  Where used?  

•  Review what is known about routes of human exposure 
•  Some recent findings 
•  Describe animal and human health effects of PFAS 
•  Long-term outlook regarding PFAS 
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Per- and Polyfluoroalkyl Substances (PFAS) 

•  Synthetic analogs to long chain fatty acids – but 
fluorine is used in the place of hydrogen 

•  PFAS are entirely manmade – no natural sources 
and literally thousands of different formulations in 
use 

•  Many PFAS are extraordinarily persistent in the 
environment, cannot be broken down by natural 
systems 

 

F H 

•  PFAS are detected in all environmental media – air, water, 
soil, sludge 

•  Like other persistent organic pollutants, many PFAS bio-
accumulate in animals at the top of the food chain – birds, 
fish, livestock, and humans 

•  Environmental persistence leads to global distribution via air 
and water movement – releases here can be significant for 
communities on the other side of the world PFOS 
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Some Per- and Polyfluoroalkyl Substances (PFAS)  
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Textile treatments Paper coatings 

Paints Surfactants 

Pesticides Fire-fighting foam 

Floor/Ski polish Photographic film 

Denture cleaner Mining fluids 

Polymers Non-stick cookware 

Adhesives Caulks 

Lubricant additive Carpets 

PFAS Are Used In Many Products  
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Sources of PFAS Exposure for Humans 

•  Best documented source is contaminated drinking water near 
industrial production facilities or waste disposal e.g., Cottage 
Grove, Minnesota; Parkersburg, West Virginia; Dalton, Georgia; 
Decatur, Alabama;  Arnsberg, Germany; Osaka, Japan Lindstrom et al. 
2011, Environ. Sci. & Technol. (45) 8015 – 8021   

•  Food is also implicated in many studies, especially fish from 
contaminated waters, items contaminated by food packaging, and 
breast milk  Fromme et al. 2009, Inter. J. Hyg. & Envr. Heath (212) 239-270; Mogensen et al. 2015 , 
Environ. Sci. & Technol. (49) 10466 - 10473 

•  House dust may also be an important route of exposure – 
especially for children who ingest relatively higher levels of dust 
via hand-to-mouth activity Shoeib et al. 2011, Environ. Sci. & Technol. (45) 7999 - 8005 

•  Workplace exposures significant for some sectors: manufacturing 
or services making or directly using PFAS, apparel sales, waste 
treatment Nilsson et al. 2013 Environ. Sci.: Processes Impacts, 15, 814-822 34 
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http://www.accessdata.fda.gov/scripts/fdcc/index.cfm?set=FCN&sort=FCN_No&order=DESC&startrow=1&type=basic&search=fluoro 

n=1,255 n= 66 include “fluoro” in name 
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“Fluoro” Substructures in Database 
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PFAS Health Effects Summary 
•  These chemicals not only persist in the environment, but also inside the body once 

ingested, particularly in humans.  GenX data from Gannon et al., 2016 

•  Some of these chemicals are more potent than the others, but all of them have the 
similar effects (PPARα activation) 

•  Laboratory results suggest that PFAS effects are additive 

Serum 
half-life 

PFBS 
(C4) 

PFHxS 
(C6) 

PFOS 
(C8) 

PFBA 
(C4) 

PFHxA 
(C6) 

GenX PFOA 
(C8) 

PFNA 
(C9) 

Mouse 5 hr 30 days 40 days 12 hr 2 hr alpha 5.2hr 
beta 31hr 

20 days 60 days 

Humans 28 days 8.5 years 4-5 years 3 days 32 days ??? 3-4 
years 

unknown 

PFBA 
(C4) 

PFPeA 
(C5) 

PFHxA 
(C6) 

PFHpA 
(C7) 

PFOA 
(C8) 

PFNA 
(C9) 

PFDA 
(C10) 

Mouse 1.0 1.1 1.3 4.6 8.5 10.2 2.6 

Humans 1.0 1.4 1.6 5.0 6.5 6.8 -- 

Slide from Chris Lau, US EPA 
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Profiles of PFAS Toxicity and Adverse Health Effects 
•  Liver and Metabolic toxicity 

– Mouse: enlarged and fatty liver, decreased serum cholesterol, triglycerides 
– Humans: increased serum cholesterol, uric acid 

•  Reproductive and Developmental Toxicity 
– Mouse: neonatal mortality, low birth weight, growth deficits, developmental delays 
– Humans: preeclampsia, low birth weight and small size, delayed onset of puberty 

•  Tumor Induction 
– Mouse: liver, pancreas and testes 
– Humans: kidney and testes 

•  Immunotoxicity 
– Mouse: atrophy of thymus and spleen, suppressed immune responses 
– Humans: reduced immune responses to vaccines in children 

•  Endocrine Disruption 
– Mouse: reduced serum thyroid hormones 
– Humans: slight elevation of serum thyroid hormones 

•  Neurotoxicity 
– Mouse: a few reports of neuronal deficits and behavioral abnormalities 
– Humans: some reports of learning disability 

Slide from Chris Lau, US EPA 
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Newer PFAS:  Summary of what is Known? 

Most compounds have limited but growing toxicology testing for 
some PFAS  Gordon et al., (ADONA), Rae et al., (GenX), Dewitt et al., (GenX), Serex et al., 2014 

(6:2 FTOH), Danish EPA 2015 (short-chain PFAS)  BUT no information on others 
(Strynar et a., 2015, Newton et al., 2016, Schaider et al., 2017) 
 

Toxicology found to be “more favorable” than longer chain 
PFAS (Dupont GenX brochure) but NOT non-toxic (Rae et al., 2015 (GenX); Gordon et 
al., (ADONA), Serex et al., 2014 (6:2 FTOH) 

 
Shorter chain length PFAS are: almost completely absorbed 
orally (Chang et al., 2008 (PFBA), Olsen et al., 2009 (PFBS) and Gannon et al., 2011 (PFHxA) 

more rapidly eliminated in mammals Gannon et al., 2016 (GenX) and 
poorly attenuated in Traditional drinking water systems (Sun et al., 
2016) 
 
Environmental bio-concentration of shorter chain length is of 
low concern (Hoke et al., (GenX), BUT has been shown to occur in fish 
species (Chu et al., 2016., (FBSA) 

 
Terminal per- and polyfluorinated metabolites are recalcitrant 
Danish EPA 2015 (short-chain PFAS), Wang et al., 2013 (PFPEs), ECHA 2015  
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Future Perspectives  

•  Demand for PFAS performance chemicals increasing with a shift 
in production of “legacy” materials to the developing world (India, 
Poland, China, Russia) 

•  New generation of “replacement” PFAS now being produced in 
the industrialized world, but their identity and health effects are 
relatively unknown.  

•  Environmental and health effects research on “replacement” 
PFAS now underway – preliminary results suggest they have 
similarity to legacy compounds 

•  New research on human exposure of PFAS and their adverse 
health effects, as well as their ecological impacts will support risk 
assessment and regulatory decisions 

•  Virtually every person has PFAS in their blood – biomonitoring 
studies will inform the trends of change in the future regarding 
new and legacy chemicals 
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Email: Strynar.mark@epa.gov 
 

Questions?  
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Polling Question #1 

How is most of the food service 
ware handled in your facilities? 

	

VOTE	NOW 
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How to Specify Safe and 
Sustainable Food Service Ware 

Alicia Culver, Executive Director 
Responsible Purchasing Network 

Toxic Chemicals in Disposable Food Service Ware 
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•  Reusable 
•  Compostable + No PFAS 
•  Recyclable  
•  Other Environmental Benefits 

– Made with Recycled Content  
(plastic, paper, etc.) 

– Promote Sustainable Forestry  
(Forest Stewardship Council (FSC) certified) 

Attributes of Sustainable FSW 

Toxic Chemicals in Disposable Food Service Ware 
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Reusable Food Service Ware 

Toxic Chemicals in Disposable Food Service Ware 
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Reusable  
Toxic Chemicals in Disposable Food Service Ware 
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•  Products certified by the Biodegradable Products 
Institute (BPI) that do not contain PFAS 
–   Bioplastic (e.g., PLA) 
–   Paper coated with bioplastic 

 
 

•  Products on Cedar Grove’s Approved Products List 
that do not contain PFAS 
–  Sheet paper without bioplastic  
–  Clay-coated paper 
–  Wooden cutlery and stir sticks 

Commercially Compostable 
Toxic Chemicals in Disposable Food Service Ware 
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All MOLDED FIBER Products Tested 
Positive for High Levels of Fluorine 

– Types of Materials 
•  Recycled paper 
•  Sugarcane/Bagasse 
•  Wheat straw 

 
– Types of FSW Items 

•  Plates, Bowls and Clamshells 
•  Includes some products approved 

by BPI, Cedar Grove, Cradle to Cradle, Green Seal 

Toxic Chemicals in Disposable Food Service Ware 
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Products that Did NOT Test Positive 
for High Levels of Fluorine 

•  Hot Cups + Lids 
•  Cold Cups + Lids  
•  Paper Soup Containers  
•  PLA Takeout Containers 
•  Cutlery 
•  Straws and Stirrers 
•  Napkins 
•  Coffee Sleeves 

Toxic Chemicals in Disposable Food Service Ware 
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Safer Food Service Ware 
Clear PLA Products 

– Replacement for these types of products with PFAS 
•  Take-out Containers 
•  Portion Cups 

 

– Benefits 
•  Certified compostable (BPI)  
•  PLA is a low-chemical footprint plastic 

 

– Drawbacks 
•  More expensive than molded fiber products 
•  For cold food only 
•  Confusing if facility also recycles clear PET containers 

Toxic Chemicals in Disposable Food Service Ware 
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Chemical	Footprint	of	Plas%cs	

Source: Clean Production Action, The Plastics Scorecard  

Toxic Chemicals in Disposable Food Service Ware 
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Safer Food Service Ware 
PLA-Coated Paper Products 

– Replacement for these types of products with PFAS 
•  Soup Bowls 
•  Take-out Containers 

– Benefits 
•  Certified compostable (BPI) 
•  Some products contain recycled content 
•  Some products recyclable 

– Drawbacks 
•  More expensive than molded fiber products 
•  Many organizations lack composting 

Toxic Chemicals in Disposable Food Service Ware 
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Safer Food Service Ware 
Clay-Coated Paper Products 

– Replacement for these types of products with PFAS 
•  Plates 
•  Soup Bowls 

 

– Benefits 
•  Certified compostable (BPI)  

and Cedar Grove Approved 
•  Less expensive than PLA-coated paper 

 

– Drawbacks 
•  More expensive than molded fiber products 

Toxic Chemicals in Disposable Food Service Ware 
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Safer Food Service Ware 
Untreated or Waxed Paper Products 

– Replacement for these types of products with PFAS 
•  Plates 
•  Portion Cups 
•  Food service bags and wraps 

– Benefits 
•  Many products on Cedar Grove Approved List 
•  Some products are competitively priced 

– Drawbacks 
•  May not perform well for all applications 
•  Some waxes are petroleum-based 

Toxic Chemicals in Disposable Food Service Ware 
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•  Recyclable in Most Communities 
–   #1 PET plastic (64.5% of communities accept) 
–   #5 Polypropylene (61.1% of communities accept) 
–   Paper coffee sleeves (most communities accept) 

 

•  Not Recyclable in Most Communities 
–  FSW too contaminated with food  

(most plates, bowls, takeout containers, napkins) 
–  Items too small to sort (straws, cutlery, portion cups, ) 
–  Most paper products (non-recyclable liner, etc.) 
–  Polystyrene FSW 

Easily	Recyclable	
Toxic Chemicals in Disposable Food Service Ware 
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Polystyrene Food Service Ware 
is Very Difficult to Recycle 

Toxic Chemicals in Disposable Food Service Ware 
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Safer Food Service Ware 
Recyclable Plastic (PET/Polypropylene) 

– Replacement for these types of products with HFCs 
•  Take-out Containers 
•  Portion Cups 

– Benefits 
•  Polypropylene = chemical footprint 
•  Some products have recycled content 

– Drawbacks 
•  More expensive than molded fiber products 
•  Some products don’t work for hot applications 
•  May be ”down-cycled” at end of life 

Toxic Chemicals in Disposable Food Service Ware 
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Other	Environmental	ARributes	
•  Recycled Content 

Total Recycled (TRC)/Post-Consumer Recycled Content (PCRC) 
–   Recycled PET Clear Cups (10-25% PCRC) 
–   Recycled Paper Cups (10-20% PCRC) 
–   Paper Coffee Sleeves (100% TR/60-100% PCRC) 

•  Sustainably Sourced Paper/Wood – FSC certification 
–  Paper cups, coffee sleeves, wooden stirrers, napkins 

•  Chlorine-free Bleaching 
–  Coffee sleeves, Paper Cups 

•  Water-Based Inks/Glues 
•  Made with Renewable Energy (Green-e Certified) 

Toxic Chemicals in Disposable Food Service Ware 
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Addi%onal	Resources	

http://
greensciencepolicy.org/
pfass-in-food-
packaging-2017-agenda/  

Toxic Chemicals in Disposable Food Service Ware 
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Next Webinar on This Topic 
	
	

November 16, 2017 
11am Pacific/2pm EST 
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Questions/Contact Info 
	
	
Alicia Culver 
Executive Director 
Responsible Purchasing Network 
510-367-3676 
alicia@responsiblepurchasing.org  
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Toxic Chemicals in Disposable Food Service Ware 

Polling Question #2 

What is your biggest challenge in 
purchasing environmentally 

sustainable food service ware? 
	

VOTE	NOW 
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Purchasers Can  
Move the Market 
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Things Purchasers/ 
Organizations Can Do 

1.  Participate in Product Testing  

2.  Letter to/Meeting with Suppliers  

3.  Use Model Specifications 

4.  Prefer Non-Fluorinated Products 

5.  Letter to Organizations Addressing 
Disposable Food Service Ware 
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Free Product Testing Available 

§  Organizations can have samples tested at NO 
cost  

§  Provides organizations with critical information 
for discussions with suppliers 

§  Contributes to the body of testing results that 
will yield list of preferred products 

§  To participate send email to judy@ceh.org or 
sue@ceh.org  
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Product Database 

§  Results of product testing will be publicly 
available and searchable 

§   Database will indicate which products are 
fluorinated or non-fluorinated 

§  Report with preferred alternatives end of 
2017 
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Letter to Suppliers 

§  Incentive for 
manufacturers 
and distributors 
to investigate 
safer alternatives 

§  Sample language 
will be available 

§  Create a Race to 
the Top! 
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Use Model Specifications: NYS 

www.ogs.ny.gov/greenny/docs/2017/
SingleUseFoodContainerAmendments.pdf 
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Use Model Specifications: SF 

http://mission.sfgov.org/OCA_BID_ATTACHMENTS/FA50491.pdf  
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Specify Sustainable Products 

§  Purchase reusables, whenever possible 
§  Specify products that are certified 

compostable and do not contain fluorinated 
chemicals 

§  If composting facilities are not available, 
specify recyclables that are polypropylene or 
PET (not polystyrene)  
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Buyer Beware! 

§  “PFOS and PFOA Free”          free of all 
fluorinated treatments. 

§  Many companies mistakenly believe the new 
fluorinated alternatives are “safe” or “PFAS-
free.” 

§  Claims of FDA or EPA Approval does not mean 
“safe” 
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Letter to Certification and 
Standards Organizations 

§  Let certification/standards organizations 
know that fluorinated products should not 
be certified as compostable or sustainable 

§  Model language/group sign-on letter will be 
available 
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Questions? 

Judy Levin 
Center for Environmental Health 

Pollution Prevention Director 
(510) 655-3900 ext. 316 

judy@ceh.org 
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Toxic Chemicals in Disposable Food Service Ware 

Questions?  

76 


