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Microplastics Background
[bookmark: _Int_CLtposnm][bookmark: _Int_DoVkHD4O]Microplastics, defined as small particles of plastic between 5 mm and 100 µm, are a pressing environmental concern due to the growing use of plastic products and subsequent disposal.[footnoteRef:30137] While much microplastic research has focused on marine systems, a growing concern exists on the presence of microplastics in freshwater systems like the Great Lakes and Ohio River and additional impacts to humans and wildlife. Microplastics are a pervasive emerging pollutant found in even the most remote locations on Earth, due to their ability to travel through the air, water, soil, and food systems.[footnoteRef:12216] Microplastics can be created through two pathways. Primary microplastics are small, manufactured pellets, also called nurdles, that act as the raw material for making plastics of all kinds, including everything from plastic phone cases, synthetic fabrics, and cosmetics. Secondary microplastics are byproducts of larger plastics like bags and bottles when they are broken down in the environment.	Comment by Miller, Howard: Make a connection here to local waterways. [30137:  Quinn Birch et al. “Sources, Transport, Measurement and Impact of Nano and Microplastics in Urban Watersheds.” Environmental Science and Bio/Technology 2020.]  [12216:  Z Wei et al. Comparing the effects of   
polystyrene microplastics exposure on reproduction and fertility in male and female mice. Toxicology 2022; J Hu et al. The Toxicity of (Nano)Microplastics on C. elegans and Its Mechanisms 2020.] 

Synthetic materials like polyesters found in many blended fabrics, exercise wear, and other water-resistant clothing shed microplastics called fibers.[footnoteRef:417] A plastic bag decomposing after being littered, a field of turf grass being exposed to constant sun and weathering, or urban runoff carrying plastics from tire wear, could all be culprits of polluting waterways with microplastics called fragments.[footnoteRef:4540] In some studies, fibers were the most abundant type of microplastic discovered, followed by fragments.[footnoteRef:26049] Nurdles have been an emerging concern with more frequent “spills” of these small plastic pellets entering waterways through facility effluent and losses during transportation.[footnoteRef:23844] Because of Cincinnati’s Combined Sewage Overflow (CSO), rainy days result in stormwater runoff and household wastewater, that both carry microplastics, to overflow into nearby streams.[footnoteRef:3586] 	Comment by Miller, Howard: Plastic litter such as bags is a big concern locally, so this may be an area to expand.  	Comment by Bickett, Rachel: connect to other counties and their plastic bag littering and policy [417:  S. Acharya et al. Microfibers from synthetic textiles as a major source of microplastics in the environment: A review. Textile Research Journal 2021.]  [4540:  S.N. Akanyange et al. A holistic assessment of microplastic ubiquitousness: Pathway for source identification in the environment. Sustainable Production and Consumption 2022.]  [26049:  Phillip Potter. Microplastics: emerging trends and research gaps. EPA ASC Spring national Meeting 2021; Rene Rojas-Luna et al. “Identification, Abundance, and Distribution of Microplastics in Surface Water Collected from Luruaco Lake, Low Basin Magdalena River, Colombia.” Water 2023; Birch et al. 2020.]  [23844:  Julie Grant. Ever hear of a nurdle? This new form of pollution could be coming to the Ohio River. Eye on Ohio 2023.]  [3586:  CSOs, SSOs, and Sewer Backups. Metropolitan Sewer District. ] 

Because of these findings, some MP gadgets like Cora Ball and Guppyfriend have been innovated to collect MPs from the water in the washing machine. Some shop secondhand or purchase new clothing made from organic materials to cut down on their MP pollution. Some even postpone laundry day when it is raining, so as to not contribute MPs to CSO. 
Health Effects of MP Exposure
[bookmark: _Int_a82H3TcY]Eventually making their way from the ecosystems to the inhabitants, these small pieces of plastic are inflicting adverse effects on living things. MPs can bioaccumulate in the food chain once ingested by the smallest of aquatic organisms.[footnoteRef:9915] Eating plastic-infected seafood caught in local waters adds to the amount of MP we ingest. Drinking water is another concern for local exposure. There is currently no mandated MP testing or treatment for drinking water. It is possible that steps in the current water treatment process could take some MPs out of the supply, but no designated testing is yet being performed. The Ohio EPA is currently testing for PFAS in water samples at the Richard Miller Treatment Plant, which will help contribute to the greater understanding of how plastic pollution can impact drinking water supplies. Additionally, the Ohio EPA has been involved in various MP testing projects, including MP indoor air pollution and 3D printing and MP testing of wastewater treatment effluent.	Comment by Miller, Howard: How would some locally be exposed?  Can you give an example or two?	Comment by Bickett, Rachel: fishing, drinking water from Ohio- eating any seafood from infected waters around the globe (could present national issue for seafood industry) [9915:  Feei Ma Zheng et al. “Microplastic Pollution and Health and Relevance to the Malaysia’s Roadmap to Zero Single-Use Plastics 2018-2030.” Malaysian Journal of Medical Sciences 2020.] 

MPs are dangerous beyond their small size and can both absorb dangerous substances from the environment and leech chemicals into water, soil, and tissues of living things. Plastics contain additives like plasticizers, stabilizers, and softeners that leach out over time as the plastic degrades.[footnoteRef:15285] When ingested, heated, or exposed to light, MPs can leach additives at accelerated rates, similar to when plastics are heated. Some of the most common leached substances are BPA, PBDE, and PAE that are known endocrine disruptors that can cause decreased reproductive health, increased risk of cancer, diabetes, obesity, cardiovascular and respiratory issues, neurological disabilities, and various other health complications.[footnoteRef:5399] The same substances leached from MPs, in addition to fertilizers, phthalates, heavy metals, bisphenol A, pesticides, pathogens, metals, flame retardants and PCBs can all be absorbed by MPs.[footnoteRef:26517] Plastics can take in these substances from the environment and leach into organisms once ingested, causing the same strain of side effects.[footnoteRef:22149] This ability to leach and absorb substances makes it difficult to determine the exact harm caused by MPs alone. [15285:  Sheng Yingfei et al. “Microplastics (MPs) Act as Sources and Vector of Pollutants‐Impact Hazards and Preventive Measures.” Bulletin of Environmental Contamination & Toxicology 2021.]  [5399:  Zheng Feei Ma, et al. “Microplastic Pollution and Health and Relevance to the Malaysia’s Roadmap to Zero Single-Use Plastics 2018-2030.” Malaysian Journal of Medical Sciences 2020.]  [26517:  R.A. Naik et al. Microplastic particle versus fiber generation during photo-transformation in simulated seawater. Sci. Total Environ. 2020; Yingfei et al. 2021.]  [22149:  Hu et al. 2020; Wei et al. 2022; X Yang et al. Environmental health impacts of microplastics exposure on structural organization levels in the human body. Science of the Total Environment 2022.] 

Local Policy 	Comment by Miller, Howard: I think we have more than policy and solutions below.  Let's put more sub-headers in as they apply. 
New sources of microplastics pollution can be prevented with innovation of new materials and policy to guide consumers to use less single use plastics. One method that governments are implementing is a single use plastic bag ban for grocers, retailers, and restaurants. These types of “banning” policies vary based on what kinds of single use plastics are banned, what adequate substitutes are, and what restrictions exist.[footnoteRef:22842] 	Comment by Miller, Howard: Any plastic bottle bans?  If so, it may be worth a paragraph on that too. [22842:  State Plastic Bag Legislation. National Conference of State Legislatures 2021.] 

[bookmark: _Int_tO1fpGYi]Ohio HB 242 banned counties from putting a fee or tax on “auxiliary containers” which includes single use plastic bags. Similar to Cincinnati, Cuyahoga County and the City of Bexley are struggling with plastic bag litter. Cuyahoga County has implemented a plastic bag ban that does not impose any tax or fee, in order to get around the language in OH HB 242. Instead, they have created a major educational campaign for consumers and an incentive program for stores.[footnoteRef:31458] Retailers are awarded up to $5000 to implement plastic bag reduction programs, including giving away reusable bags for free and rearranging checkout kiosks so single use plastic bags are not the default. The awarded funds (totaling to $200,000) can alternatively go towards reimbursing the company for costs incurred by switching to more expensive paper bags and recycled plastic/ compostable bags. The City of Bexley has also worked around the ban on plastic bag bans in Ohio by implementing a fine rather than a tax. All grocers in Bexley were banned from using single use plastic bags and could incur a $100 fine for noncompliance. This put the monetary strain on the retailer in the form of a fine instead of the strain being on the consumer with a tax.[footnoteRef:10826] This effort has been largely supported by Bexley’s main grocer, Giant Eagle. Sustainability Programs Coordinator for Bexley County, Elizabeth Ellman, recalled a noticeable difference in plastic bag litter after the ban went into effect, especially near Alum Creek, down the street from the grocer.  [31458:  Bryn Caswell. Cuyahoga County awarding local retailers up to $5,000 to rid plastic bags at checkouts. News 5 Cleveland 2023.]  [10826:  Kaitlin Durbin. Cuyahoga County’s plastic bag ban to be implemented this year. Cleveland.com News 2022.] 

Ohio environmental groups have advocated for more restrictions on what firms can discharge into the Ohio River, and this includes MPs. Stormwater catchment and screen systems have been implemented by the agency in attempts to limit MP discharge into waterways, but nurdle pollution caused by production and transportation of the tiny plastic pellets remains unregulated by the Ohio EPA.[footnoteRef:21764] [21764:  Grant 2023.] 

Policy Across the Nation
Plastic bag bans have been the focus for Ohio counties, but some Massachusetts towns have dedicated efforts towards a plastic water bottle ban.[footnoteRef:15606] Various Universities, municipalities, and now LAX have all banned single use plastic water bottles and have increased availability to reusable water bottle refill stations.[footnoteRef:27459] San Francisco was the first city to ban plastic water bottle distribution on city land back in 2014.[footnoteRef:28086] Policies are continuing to pop up not just pertaining to plastic water bottles, but now soda bottles too.  [15606:  Cape Plastic Bottle Ban. Sustainable Practices 2023.]  [27459:  Ben Schlappig. LAX Bans Sale of Plastic Water Bottles. One Mile at a Time 2023.]  [28086:  Kate Harveston. San Francisco Bans Sale of Plastic Bottles. Ecologist Informed By Nature 2019.] 

[bookmark: _Int_ri34UEb6]California’s plastics ban expands to plastic water bottles and other forms of plastic packaging, requiring that increasing percents of plastic packaging is recycled by certain year markers.[footnoteRef:1116] California has paired this policy with a new program starting in Fall 2023 for health-based MP monitoring by expanding on the Safe Drinking Water Act of 1974.[footnoteRef:24284] There is no EPA standard for identification and testing of MPs nor is there standardized methodology for removing MPs from water systems, so results from California will provide not only baseline data, but also standardization of analysis and sampling procedures. Third party researchers will continue to follow the California case study closely, noting the challenges that utilities and municipalities face with widespread MP testing.[footnoteRef:11858] The Water Research Foundation is creating a Microplastic Task Force to streamline research efforts and findings.  [1116:  Marissa Sheldon. California Passes Law to Eliminate Singe-Use Plastics. New York City Food Policy Center 2022; Alexander Van Roekel. California Becomes First Government in World to Require Microplastics Testing for Drinking Water. California Water Views 2022.]  [24284:  Thierry Montoya. California Institutes New Microplastics Regulations. Frost Brown Todd Attorneys 2023.]  [11858:  Ashwin Dhanasaker. Microplastic Monitoring, Management, and Messaging throughout the Water Cycle Webinar. The Water Research Foundation 2023.] 

 In terms of national policy, the 2015 Microbead-Free Waters Act was passed banning microbeads in cosmetics nationwide, but no national microplastic legislation has been passed since. 	Comment by Bickett, Rachel: -allow plastic bags that are made from whatever percent recycled materials so people can use them for lining trash cans and for using multiple times
-education
-rearrange self service kiosks becuase we are seeing more and more of those
-introduce box options where people can give grocery stores boxes
-have reusable bag share/for free (people can donate)
-awards funds for switching
-offer consumers money off groceries for brining bags
-put signs in parking lot to tell people to bring in their bags from their car
-offer options for online ordering to put in recycled bags
What Can Cincinnati Do?
Cincinnati’s next step towards stopping plastic pollution is to implement a plastic bag ban that sets the precedent for future plastic packaging and material bans in the city. Within this plan, there needs to be a dedication to consumer education and continued research on the danger of MP pollution. Remaining within the limits of OH HB 242, Cincinnati could enforce a plastic bag ban on retailers who would be fined for noncompliance. A fee or tax would not be put on single use plastic bags, because they would be banned all together. Shoppers could decide to use paper bags or plastic bags (containing a certain level of recycled plastics) that are both supplied by the retailer, or could use any bag, box, or vessel they bring on their own. 
To incentivize companies to follow the ban, funds for this project could be utilized for educational campaigns and research. Educational campaigns could vary, but could include some of the following: updating self-checkout kiosks to allow space for reusable totes, educational signage in parking lots to remind shoppers to bring in their reusable bags from the car, offering a small discount if shoppers do not need a paper or recycled plastic bag, advertising for litter pickup events like ORSANCO’s annual Ohio River Sweep, educational notifications on receipts or device with how their non-bag choice positively impacts the environment, and educational ads around the city encouraging using less plastic and the proper disposal of plastics. Like Cuyahoga County, funds could also be awarded to stores that comply with the ban to help recoup the costs of letting shoppers use more expensive paper or recycled plastic bags.
It is important that plastic bags are still offered as an option, but that they are made up of recycled materials, because many shoppers do not use these “single use” plastic bags only once. Trash can liners, dog poop bags, and protecting shoes from the rain are all uses for these bags. Using a thin plastic bag to line a trash can that is recycled from a shopper’s most recent grocery trip instead of a brand-new thick trash bag lining is a way in which consumers are already making an eco-friendly decision with their bags. Retailers should continue to have on-site plastic bag collection to be recycled. Some funds could be used to offer free reusable tote bags to customers. As more stores move towards curbside pickup options, retailers could use cardboard boxes acquired with their stock to package orders since shoppers will not be bringing reusable totes. 
To pair with this educational effort, establishing partnerships within the community to take direct action against MPs will create opportunities for sustained research projects. A joint effort at the local and regional level will be required to accomplish MP pollution prevention and mitigation. The 2023 Green Cincinnati Plan (GCP) contains various Priority Actions that correspond to all aspects of MP pollution and prevention. As organizations are brought into the GCP as Champions to take on one or more of the many Priority Actions, the Office of Environment and Sustainability will continue to stay updated on new MP developments, research, and initiatives.
MP Related Priority Actions in 2023 GCP:
· Address emerging pollutants, including pharmaceuticals and personal care products, that are endocrine-disrupting chemicals and microplastics 
· Provide alternatives to single-use plastic items at permitted public events and events held on city property  
· Utilize policy and fees to discourage the use of single-use plastics, including plastic bags
· Reduce litter and illegal dumping through public communications strategy and stronger enforcement  
· Conduct routine neighborhood litter clean-ups and partnering with programs like Adopt-A-Spot  
· Support and fund the development of natural corridors and tree barriers along streams and rivers, interstates and highways   
· Remove invasive species and restore, maintain, and preserve forests, wetlands, riparian areas, and natural corridors along waterways, hillsides, and low-canopy neighborhoods
· Increase use of green infrastructure to mitigate the effects of stormwater, sewer overflows, overland flooding, and contaminated stormwater in waterways  


