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How did we get here? 
Why did we fall in love, and how did we fall out of it? 



Presenter
Presentation Notes
Surprisingly, the first commercial plastic was made from cotton.
In 1863, elephant ivory was getting scarce, so an American ivory billiard ball manufacturer offered a $10,000 reward to any inventor who could find an alternative material for the balls.
Amateur inventor John Wesley Hyatt, took up the challenge and started experimenting with cotton wool and nitric acid. He devised the material cellulose nitrate, which he called "celluloid", an off-white and malleable material that would hold its shape in the right situations.
Unfortunately celluloid billiard balls were slightly explosive and produced a loud bang when hit together. Nevertheless, Mr Hyatt’s invention went on to have thousands of uses, with commercial celluloid enabling the development of movie film.
8 balls from a single tusk
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Presentation Notes
While the very first cinema film reels were made of paper, celluloid's strength and malleability meant it was the perfect material for increasing the practicality of making cinema film.
This flammable plastic could be made into long strips and painted with a chemical that would alter in the presence of light.
Celluloid arrived just at the right time, enabling the wide distribution of Hollywood movies.
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n 1907, Bakelite arrived on the scene – a plastic made as a synthetic by-product of coal gas.
It was brittle and dark brown, but could be formed into many different and lasting shapes. Its electrical insulation properties made it great for light fittings, plugs and sockets.
Bakelite opened the way for development of other synthetic plastics that would come over the next half century.











Step 1: Issue emerges across 
channels 
Public education, pressure manufacturers, legislation at state level 





Step 2: Illinois Bill 
Not all microbeads, not all sources, plus following definition: ”Synthetic plastic microbead" means any intentionally added non-biodegradable solid plastic 
particle. 

Presenter
Presentation Notes
defined plastic as synthetic materials that “retain their defined shapes during life cycle and after disposal.”
Johnson & Johnson, Unilever and L'Oreal already have information on their websites explaining their plans for gradually eliminating the scrub beads from their products and testing for natural alternatives, like ground seeds or nuts.



Step 3: Partnerships emerge 
 

In September of 2015, Julie Lawson of Trash Free Maryland and Chelsea Rochman sampled for microplastic debris in the Chesapeake Bay from the Back River to the mouth of the 
Potomac  

 
Figure 1. Image of the contents of a sample taken by a manta net with a 333 μm mesh deployed in the Back River for 15 minutes at 2 knots in September of 2015 (Julie Lawson of Trash Free Maryland).  



Step 4: Bay State Legislation 
2015 Maryland Delegate Barbara Frush (as Chair of the Environment Subcommittee of House Environment and Transportation) and the other House members of the CBC successfully moved 
legislation to ban the manufacture and sale of microbeads in a limited number of personal care products.  No cosmetics.  No sunscreen.  Scrubs and other cleaning products were the focus.  



“Chesapeake Bay Commission members in Virginia, 
Maryland, and Pennsylvania are considering legislation that 
would ban the sale or manufacture of consumer products 
containing microbeads and want to base their action on 
science. During the 2015 General Assembly session, for 
example, CBC member Virginia Delegate David Bulova 
sponsored HB 1697 that proposed a microbead ban, but 
failed to pass. The committee hearing the bill expressed a 
need for additional scientific knowledge of environmental 
impacts. The Virginia Manufacturing Commission will be 
considering the issue this year in advance of the 2016 
legislative session. Maryland is currently considering similar 
legislation; Pennsylvania senators are poised to take 
complimentary action.” 

STAC Workshop Proposal for 2015 Funds, Ann Swanson 



Microbead Free Waters Act of 2015 
Not all microbeads, not only source.  Opportunity to comment on language and definitions. 



STAC Tools 
What is the appropriate tool? 
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Workshops allow STAC to bring the broad expertise of the scientific and technical community to bear on critical and timely issues relevant to the successful restoration of the Chesapeake Bay. STAC workshops convene independent experts and active managers in a dialogue to review the current state of knowledge on an issue and outline management concerns and priorities. These workshops provide a format for formulating recommendations from the scientific and technical community on information needs, opportunities for collaborations, and further management actions. 


Review Panels: STAC supports the scientific and technical basis of the Chesapeake Bay Program through the independent peer review of technical reports, policy statements, and activities. The purpose of these activities is to provide thorough, competent, and objective technical reviews in a timely fashion to advise the Chesapeake Bay Program decision-making process. 
Workgroups: STAC has both permanent and ad hoc workgroups. STAC's permanent workgroups allow STAC members with similar expertise to vet review and workshop requests from the Chesapeake Bay Program. The permanent workgroups also serve as starting points for proactive STAC activities. STAC's ad hoc workgroups exist on a temporary basis to organize STAC members' expertise for reviews, workshops and other activities. 



Custom Process 

✤ Review, not workshop 

✤ Structuring questions were collaboratively developed 
(scientists, CBC members, additional state legislators) 

✤ Fate & transport 

✤ Impact 

✤ Treatment 

✤ Urgency of intervention 



Fate & Transport 

 

✤ What is the proper definition of ‘degradable’ in regard to 
microbeads in the aquatic environment, and what factors impact 
degradability and rate of breakdown?  

✤ Is there a concern that contaminants from the water can adhere 
to synthetic plastic microbeads?  

✤ What is the potential geographic range of impact, i.e., is their 
impact quite local (like sediment) or does their buoyancy allow 
them to travel great distances (more like air)?  



Potential Impact 

 

✤ Are there physical impacts of microplastic to aquatic organisms?  

✤ Is there a risk that synthetic plastic microbeads, both with and without sorbed 
contaminants, could serve as a vector to aquatic organisms?  

✤ What is the evidence of bioaccumulation and is it worse in certain types of 
species such as mollusks, filter feeding forage fish, etc.?  

✤ Is there a risk that synthetic plastic microbeads that have sorbed contaminants 
could serve as a significant health risk for humans?  

✤ Are there any research findings on microplastics specific to the Chesapeake Bay 
and its tributaries?  



Treatment 

 

✤ What is the expected removal of microbeads/microplastics in conventional 
wastewater treatment facilities in the Chesapeake Bay watershed? What are the 
removal mechanisms? What is the fate of the microbeads/microplastics?  

✤ What is the extent of microbead/microplastic discharge from combined sewer 
overflows (CSOs) and sanitary sewer overflows (SSOs)?  

✤ Are there emerging technologies that could enhance removal of 
microbeads/microplastics? What is the potential for the implementation of these 
emerging technologies?  

✤ Does it make sense to place most of the burden of microbead/microplastic control 
on WWTPs?  



Potential Urgency 

 

✤ Is there any evidence of the direction of potential 
impact, i.e., are microplastics being seen in increasing 
quantities at local or regional scales?  

✤ Is this really a problem that rises to the level of taking 
individual state action? That is, is this having an 
impact (or is this likely to have an impact) on the 
Chesapeake Bay and its tributaries?  



 
Microbead-Free Waters Act of 2015  

 

✤ What is beneficial about the federal legislation banning microbeads?  

✤ Does the language in the bill allow for novel innovative scientific 
solutions now and in the future?  

✤ The Act prohibits (at defined future timepoints) “the manufacture and 
introduction or delivery for introduction into interstate commerce of 
rinse-off cosmetics containing intentionally-added plastic 
microbeads”. Plastic microbeads are defined as “any solid plastic 
particle that is less than five millimeters in size and is intended to be 
used to exfoliate or cleanse the human body or any part thereof”. 
Accordingly, the legislation actually would prevent current and future 
innovative solutions that utilize plastics.  
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While laudable in its intent, the Act leaves much to be desired for microplastic mitigation. The Microbead-Free Waters Act (i) does not mitigate all sources of microbeads to aquatic habitats (i.e., only applies to rinse-off personal care products), and (ii) is restrictive when it comes to potential innovative technological solutions (i.e., may prevent use of any new types of plastic microbeads in some applications, even if they are environmentally benign). Accordingly, future legislation and regulation, whether concerning microbeads or other sources of microplastics, should more carefully address these issues.



Recommendations 

✤ Research Gaps 

✤ Collection, analysis, and transferability 

✤ Monitoring 

✤ Entry points, multiple media, fate and transport, toxicity 

✤ Innovations 

✤ Initiation of a long-term monitoring study 

✤ Educational outreach programs for the public and industry.  

✤ Further legislation that prevents microplastic from entering aquatic habitats  

✤ Instigating innovation of more sustainable products that are benign by design.  

✤ Better best management practices for waste management 





Now what? 

✤ A short, very applied piece in a science journal (e.g.,  policy review in ES&T.).  The 
parameters of this are a relatively high level of credibility, very applied, that reaches an 
audience of scientists and policy makers. 

✤ A more substantial piece in a publication oriented to a larger portion of the general public 
(e.g., Scientific American).  The parameters of this are credibility, applied yet allowing a 
fuller presentation of background, that reaches a larger piece of the general public. 

✤ An extensive white paper on a relevant website, such as that of the  Chesapeake Bay 
Commission or STAC’s.  The parameters of this are credibility by association with a 
specific group, extensive content that is flexible, that reaches those interested in Bay-
specific issues. 

✤ A traditional review article in a major science journal.  Parameters are the highest 
credibility afforded by peer-review, a full accounting of the scientific basis and status of the 
issue, and reaching a group of scientists with limited accessibility to the general public. 



Selected Next Step 
Written by review team; type of follow-up chosen from a range of options 



Ecocyclable 
https://ecocyclable.wm.ed
u/ 

✤ Natural carbon cycle 

✤ Nontoxic 

✤ Do not lead to accumulation of additives 
in food chains 

✤ Three environments: 

✤ aerobic soil environment; 

✤ anaerobic methanogenic environment 
(as found in modern landfills and 
anaerobic wastewater treatments) 

✤ aquatic environment. 



The continuing 
problem 

 



The problem continues 

Diet Analysis and Presence of Microplastics in Smallmouth Bass of the Susquehanna River Watershed 
A Thesis in Ecology, Susquehanna University 

By: Timothy Parks 



What now? 

✤ STAC Workshop on Microplastics (Matt Robinson) 

✤ Bans on Styrofoam and fire-fighting foam 

✤ Transdisciplinary research on biodegradability 



Addiction or Misuse? 

✤ Addiction: Addiction is a complex condition, a brain 
disease that is manifested by compulsive substance 
use despite harmful consequence. 

✤ Misuse: to use incorrectly 



A new identity to fall in love again 



The New Plastics Economy; Ellen MacArthur Foundation, 2015. 



The New Plastics Economy; Ellen MacArthur Foundation, 2015. 







Where has this led? 

✤ Design 

✤ Recycling technology 

✤ Biodegradability 

✤ Circular economy 

✤ Public pressure 





SPURT Recommendations 

✤ S - specific 

✤ P - programmatic partner 

✤ U - urgency 

✤ R - risk 

✤ T - timing and resources 
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