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Please complete and submit completed form via e-mail to dcanning@cfgnh.org at The Community Foundation for Greater New Haven by March 31, 2021 (or as otherwise stated on the terms of grant).
Date: ___6 Jan 2022______________

Group/Organization Name: ____Yale University_____________________________
Address: ____195 Prospect Street_______________________
City, State, & Zip: ____New Haven, CT 06511____________________________________
Telephone #: _____ 203-432-5139_________________________________

Project Name:  Microplastics in Storm Drains of the Quinnipiac River Watershed_________
Grant Number: ___20201268___________________

Name & title of person completing this form: Gaboury Benoit, Grinstein Class of 1954 Professor of Environmental Chemistry
E-mail address: __gabouryb@gmail.com_____________________________________________
Please respond to the following statements:

1. List the specific objectives/outcomes of the project and tell how they were met during the grant period.  Also, provide an update on any special conditions of the grant (if applicable).

Objectives:
(1) Collect time series samples from storm drain outfalls.
(2) Measure MPs in storm run-off to begin to evaluate the risk to aquatic biota and human health.

(3) Measure the key background water quality parameters turbidity (cloudiness), suspended particulate matter (SPM), and salt, which we anticipate will correlate with MPs.

(4) Use state of the art clean techniques during sampling and sample processing to ensure measurements are not artificially elevated by field or laboratory contamination artifacts.

Outcomes:
Microplastics (MPs) are pervasive anthropogenic pollutants that are ubiquitously present in the environment. Sources and sinks of MPs in the environment are not yet well defined, especially in regard to urban waterways and stormwater runoff.  We measured MP concentrations in stormwater runoff during short-term rainfall events in order to better understand MP fate and transport in urban waterways. MP concentrations ranged from 4 - 930 particles/L for the 100 – 5000 µm (0.001 mm) size fraction, with up to a 3500% increase in concentration during peak rainfall when compared to baseline measurements. Tire wear particles (TWP) were found to be a dominant particle type in urban stormwater, contributing 76% of all particles detected. MP concentrations strongly correlate with total suspended solid (TSS) concentrations, clearly demonstrating a first flush effect for this pollutant class. Increases in MP concentration during rainfall events indicate non-uniform rates of this pollutant traveling through urban waterways, establishing that the effects of rainfall must be considered when calculating MP budgets for urban systems.
2. Please share your successes, challenges and any lessons learned through the implementation of your project.  Were there any unintended consequences or lessons learned that may affect how you operate your program moving forward?

Measuring microplastics is extremely difficult and time consuming, nevertheless we succeeded in not only quantifying gross numbers of particles but also identifying them with sophisticated spectroscopic methods not originally anticipated in our project proposal.  In that way we were able to show definitively that TWPs constitute the majority of MPs carried in stormwater.  We also successfully employed rarely used clean techniques to avoid contamination artifacts.  On that basis we consider our results to be more reliable than much of the published literature.
The amount of careful manual microscope time required for this kind of research is enormous, and development of automated methods is desperately needed, though outside the scope of our project.  Our methods are also not suitable for measurement of very small MPs, and our results indicate that abundance increases exponentially with decreasing size.  On that basis, we predict that there are many thousands of additional MPs that are not currently measured.
3. What are the opportunities and needs of your organization as it continues to move forward with its work to positively impact the Quinnipiac River? 

Macroplastics are the major part of anthropogenic litter, and they are also the source of a significant portion of microplastics.  A great deal of additional research is needed in both of these areas.
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