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New research shows: 

•  Many US compost collection programs accept plastic-
coated paper products. 

•  When composted, these products produce plastic 
fragments that do not biodegrade. 

•  Plastic fragments can make their way from compost-
treated soils into the larger environment, and may be 
ingested by living organisms. 

•  Plastics fragments accumulate Persistent Organic 
Pollutants and can transfer these chemicals to living 
organisms. 





According to the December 2009 issue of BioCycle: 
!  85 programs in the US have residential food 

waste collections 

According to further investigations by Eco-Cycle: 
!  41 of these (30 of which are in King County, 

WA) do not accept plastic-coated paper products 
!  44 do accept some or all of these products 





Polyethylene (PE) 
is present in both 
refrigerated and 
shelf-stable cartons 



Plastic coating from freezer box after 1 year in backyard compost  
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Degradation & 
observation 
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•   Oven-able tray is double- 
PET coated and likely to be 
screened out as an entire 
fraction   





Commercial 
brand carton 

for 
illustration 

only  



Woods End Laboratory data 





< 0.1% by weight in green-collection composts 

This  sample exceeds the 
EU clean compost standard 
of 800 mm2/SA liter 
compost. 

800 mm2 / liter = 

35 sq. inches  per cu. ft. 
compost 

15g PE from carton after 
delaminating would be as 
much as 387 sq. inches of 
plastic. 



Slide courtesy of Jerry Bartlett, Cedar Grove Composting 

Does it matter?  Cost, marketing, 
and… 







[Jeanne Gallagher]  photographer, Cynthia Vanderlip  

[Jeanne Gallagher]  unknown--Courtesy of Algalita Marine Research Foundation 

Seal entangled in plastic Photographer unknown 

Snapping turtle deformed by plastic 

Albatross chick ingesting plastic 



              Microscopic plastic particles 



[Jeanne Gallagher]  Courtesy of Algalita Marine Research Foundation 

Microplastic in the 
digestive tract of an 

amphipod 

Salp ingestion of plastic  



Micro-plastics translocated from the gut to the hemolymph of a 
species of mussel (Mytilus edulis) persisted for over 48 days  

 Study by Browne, Dissanayake, Galloway, Lowe & Thompson (2008): 

Predators of mussels:  

•  birds 
•  crabs 
•  starfish  
•  predatory whelks 
•  humans 



  “…medical studies on both rodents and humans have also 
shown that particles of polyvinylchloride and polystyrene less 
than 150 !m can translocate from the gut cavity to their 
lymph and circulatory systems.” (Browne et. al., 2008)  

Micro-particles of plastic 



Plastic Fragments Concentrate  
Persistent Organic Pollutants (POPs) 

 “… plastic has been shown to adsorb and concentrate hydrophobic 
contaminants, including polychlorinated biphenyls, dichlorodiphenyl 
trichloroethane, and nonylphenol, from the marine environment at 
concentrations several orders of magnitude higher than those of the 
surrounding seawater.” (Mato et al., 2001)  

“If plastics are ingested, they could act as a mechanism facilitating the 
transport of chemicals to wildlife. This may be particularly relevant for 
microplastics since they will have a much greater ratio of surface area 
to volume than larger items...” (Browne et. al., 2009) 



 “…calculations and 
experimental 
observations 
consistently show 
that polyethylene 
(PE) accumulates 
more organic 
contaminants than 
other plastics such 
as polypropylene 
(PP) and polyvinyl 
chloride 
(PVC).” (Teuten et. 
al., 2009) 



More research needs to be done to see how        
micro-plastics affect soil and freshwater 

ecosystems. 

D. Dindal, Ph. D., Professor Emeritus of 
Soil Ecology, State University of New York, 
conducted research on sand-sized plastic 
incorporated into soil and compost (1983 
and 1990). When earthworms were 
added, they ingested polyethylene 
particles, many of which penetrated their 
gut tissue causing death.  



The Precautionary Principle 

•  “When an activity raises threats of harm to human health or the 
environment, precautionary measures should be taken even if some 
cause and effect relationships are not fully established scientifically”  
                (source: http://www.sehn.org/state.html#w)  

•  Referenced in UN and EU treaties and protocols since the 1990s 

•  Adopted by several US communities throughout the 2000s 

•  Applied to fields such as nanotechnology, GMOs, threats to 
biodiversity and the introduction of new chemicals 

•  Questions if the harm is necessary, if benefits outweigh potential 
risks and if better alternatives exist.  



Better Alternatives 



Our recommendation:  
•  include plastic-coated products on lists of prohibited materials 

•  US Composting Council (USCC) disseminate the following information : 
–  “highest and best use” for cartons is recycling, not composting   
–  only certified ASTM 6400 or EN 13432 tested products, or 

Biodegradable Products Institute (BPI) approved products  
allowed in food waste collection programs  

•  American Plastics Council, Sustainable Packaging Coalition and major 
packagers work to develop clear symbols for consumers to determine 
whether a container is compostable, recyclable or must be landfilled 

•  packaging industry held responsible to verify that packaging labeled 
compostable is truly compostable according to the above standards  

•  encourage the use of durable, reusable food-ware whenever possible 



Contact information: 
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 303.444.6634 
 dan@ecocycle.org  
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 Woods End Laboratories, Inc. 
 Mt. Vernon, ME 
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www.ecocycle.org/microplasticsincompost 


